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Labor Makes the Market 


Nn many generations ago the mass 
of the able-bodied population 
labored most of the time that it was 
not sleeping in order to keep the world’s 
work done on the scale on which it was 
then living. 


The substitution of machinery for 
manual labor, the organization of in- 
dustry for mass production, the econ- 
omies of aggregation and improved 
facilities and processes have materially 
reduced the requirements for man 
power. 


An editorial in a recent issue ot 
Power says that the output per worker 
in the industries surveyed by the 
Census Bureau has increased in actual 
value by about sixty-five per cent in 
the last twenty years. 


If it were not for the new products 
and services that have come into general 
use and added to the complexity of 
modern life much of the working popu- 
lation would be out of a job. 


An encouraging avenue of absorption 
is the increased buying power of the 
masses. 


More people are getting a better liv- 
ing and enjoying more of the better 
things of life than ever before. 


If everybody is usefully employed 
everybody must have more of the good 
things of life, because somebody must 
use the product and benefit by the 
service. 


Capital and management’s share is 
of use to them only as they can con- 
vert it, and they are learning that well- 
paid workmen are the best customers. 


If the man who makes the products 
and performs the services receives a fair 
proportion of the results of his labor 
he will be a potential customer for the 


labor of others. 

There seems to be a better co-ordina- 
tion between the management and use 
of the tools of industry and the capacity 
for taking up their product—a smooth- 
ing out of that anomalous condition 
where hosts of unfortunates want and 
need the comforts and conveniences of 
life, are willing and 
anxious to labor and 
produce them, but Fa - /mawJ 
cannot get the 
chance. 














POWER Stands for... 


1. Making Power When It Should Be Made 

2. Buying Power When It Should Be Bought 

3. Cheaper Power Through Modern Equipment 
4. Easier Financing of Equipment Purchases 

5. Better Use of Byproduct Heat and Power 

6. Operating Methods That Save Money 

7. Less Waste in Transmission and Application 











Why Waste Condenser 
Circulating Water? 


OST industrial plants that generate their own 
power take advantage of the economy to be ob- 
tained by using exhaust steam for building heating. Fre- 
tuently, however, the power load requires that more 
steam pass through the prime mover than can be used 
in the heating system, and this excess steam is lost to 
the atmosphere. 


Under this condition, and where circulating water is 
{ ° ° ° 
available, a considerable saving can be made by condens- 


ing operation with back pressures of about eight pounds 
absolute and using the hot circulating water in the heat- 
ing system. With this arrangement the prime mover 
could satisfy the same load demand with approximately 
10 per cent less steam. During the summer, when hot 
water is not required for heating, the same unit and 
condenser could be operated at as low a back pressure 
as the temperature of the available circulating water 
would permit. 

In addition to the gain in economy there is the added 
advantage of decreased raw feed to the boilers and con- 
sequent decreased feed-water treatment. 

The use of hot condenser circulating water, of course, 
need not be confined to building heating. It has been 
applied, in some cases, to industrial processes requiring 
hot water for washings and for other purposes. Where 
hot water for process and building heating can be utilized 
in combination, year round operation with hot circulating 
water and low condenser vacuum may be found to be a 
‘profitable procedure. 





Labor Economy 
And the Operating Engineer 


The reduction in the number of boiler units (for a 
given capacity), the simplification of boiler plant 
design, and the use of combustion-control equipment 
have all been effective in reducing the cost of operating 
labor in the boiler house. 


HE above paragraph, taken from a recent report of 
the N.E.L.A. Prime Movers’ Committee, bespeaks 
the progress that is undeniably changing the status of the 
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operating engineer. The economy of human labor is just 
as much a factor in modern power plant design as is the 
economy of heat or electrical energy. As more ani 
more of this labor is being done automatically, the ability 
to perform the ordinary mechanical tasks with a cer ain 
degree of manual dexterity becomes less and less a meas- 


ure of the ability of an operating engineer. 

If the operating engineer, like the stoker and the oiler, 
could be replaced by another little box of relays and 
gearing and wire, his future might appear dark, but the 
fact remains that the more nearly machines approach 
thought, the more thought will be necessary to watch over 
them. The operating engineer with an eye toward the 
future will not be content to click out, like some ma- 
chine, the proper actions at the proper times under ordi- 
nary conditions, and then stand’ helpless when some un- 
precedented emergency, calling for honest-to-goodness 
thought, arises. With the burden of mechanical duties 
relegated to automatic control, he will assume a higher 
role. He will become, not a mechanism, but a mind 
watching over the machines that do his bidding, and be 
ready to meet the emergencies with a minimum of time, 
effort and expense. 


International 


Steam Tables 


OME who read, as in Power last week, that an 

international steam table has been agreed upon, may 
jump to the conclusion that a single publication of steam 
tables, or, at least, a single set of values, is now to have 
universal acceptance. That is not a correct interpreta- 
tion of the agreement reached by the world’s leading 
steam investigators at the recent International Steam 
Table Conference in London. 

The conferees laid down a set of values in a skeleton 
table, each value accompanied by its permissible plus or 
minus tolerance. It was agreed that any steam table, 
regardless of form, language or system of units em- 
ployed, may properly be labeled “international” if the 
values given agree with the skeleton table within the 
specified tolerances. 

This means two things, practically. First, the best 
existing tables, such as those of Keenan (now nearing 
completion), Callendar and Knoblauch, need only be 
modified slightly in certain ranges to become “interna- 
tional”; each nation can continue to use the tables to 
which its engineers are accustomed. Secondly, this 
agreement will naturally lead to concentration of research 
work on those regions where the tolerances are large 
(because of uncertainty), so that in two or three years 
we may expect to see reduced tolerances in those regions 
and possibly a shifting of the “best” values as well. 

Some, impatient of the evolutionary process, will ask, 
“Why tolerances? If the experts have agreed on a table 
of ‘best’ values, why cannot they proclaim it, as it stands, 
the international table, allowing, of course, for free in- 
dividual publication in any desired arrangement of col- 
umns, systems of units, etc. ?” 
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Several things stand in the way. In the first place 
the values in the skeleton table are based purely on a 
comparison of the experimental values obtained by the 
various investigators. There has been no attempt to 
make them thermodynamically consistent with each 
other. Individually published tables can achieve this con- 
sistency in various ways, and it seems best (at present ) 
to give some rein to individual preferences in the matter. 

Another obstacle is the fact that more precise values 
will be obtained by further research and that complete 
international standardization at the present time would 
retard progress. 

Finally, it must be remembered that any international 
agreement involves some compromise. With quite small 
tolerances permitted to allow for honest differences of 
opinion, it was possible for the investigators to agree 
on the skeleton table. Thus definite progress was made, 
whereas an attempt to achieve Utopian finality in the 
present state of steam knowledge would almost surely 
have failed. 





The National Metal 
Congress 


HIS week in Cleveland, close on the heels of the 

country’s greatest aeronautical get-together, five 
technical groups will hold their meetings simultaneously, 
with the great “National Metal Exposition” as a back- 
ground. The co-operating societies are the American 
Society for Steel Treating, the Iron and Steel Division 
of the American Institute of Mining Engineers, the 
Institute of Metals Division of the American Institute 
of Mining Engineers, the Iron and Steel Division of 
the A.S.M.E., and the Ameriean Welding Society. Their 
co-operation will bring together in Cleveland a host of 
metal experts, and will make possible the exposition in 
which more than 275 manufacturers will exhibit. 

Except for welding, power engineers generally have 
little time to devote to the activities of these divisions 
and societies. Obviously, the work of heat treaters and 
metallurgists is for specialists. However, the power 
engineer uses the metals these men develop, and is 
even now awaiting the development of commercial 
metals or alloys for higher steam temperatures and for 
other severe service conditions. He has a definite stake 
in the projects of the metallurgists. 





Power From Fuel 
Without Combustion 


VERY few years engineers who speculate upon the 

scientific aspects of the generation of power recur to 
the possibility of obtaining electricity direct from fuel. 
Although this has never been done, a number of attempts 
have been made. Should some future experiment prove 
successful, it is difficult to realize how revolutionary and 
far-reaching would be the effects on the power field. 
Boilers, engines and turbines would be useless and the 


consumption of coal would be cut to, at most, one-third. 
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However, there seems little likelthood of such an event 
for many years to come. 
lie in the way. 


Certain practical difficulties 
Before a cell can be made in which the 
chemical union of carbon and oxygen to form carbon 
dioxide develops available electricity, some electrolyte 
must be found that dissolves carbon. Effort has heen 
made to find this, but at present there seems little 
promise of success. 

Therefore, while the direct production of electricity 
from fuel is of promise to humanity ahd of interest to 
the scientist, it need cause the engineer no loss of sleep. 
It will be a long time before the boiler manufacturer 
must close his shop and the power plant operator become 
an electro-chemical expert. 





Department Stores 
And Diesels 


HE purchase by R. H. Macy & Company of two one- 

thousand horsepower Diesels for their New York 
City store is a striking illustration of the willingness of 
engineers to depart from standard plant designs to meet 
special conditions. 

This store has had a steam plant for a number of 
years and recently installed air-conditioning apparatus 
driven by exhaust turbines. 
engines, formerly run non-condensing, will be used in 
the turbine and permit a reduction in the engines’ hack 
However, still 


Steam from reciprocating 


pressure and a slight increase in output. 
more electrical power was needed, and the boiler room 
space permitted the installation of no more boilers. 
The consulting engineers decided to install two Diesel 
engines and operate them to give the best possible heat 
This installation, entailing a high exhaust pipe 
and other unusual features, may be the forerunner of a 


balance. 


new type of store-building power plant. 





The old saying about lightning never striking twice 
in the same place will have to be repealed now that 
portable “lightning generators” have been put into use 
for testing transmission lines, as pointed out in Power 
last week. Cutting in on the age-old prerogatives of 
Jove, this machine can strike the same spot twice, thrice, 
or as many times as the operator wills. Once more 
man’s steady progress in mastering nature is demon- 
strated. 

* ok * x 


The attention of readers concerned with the use of 
pulverized coal is particularly called to the item “Six 
Men Dead and Five Seriously Burned from Pulverized 
Coal Explosion,” on page 427 of this issue of Power. 
While the installation referred to supplied pulverized 
coal to melting furnaces in a matleable-iron foundry 
rather than to boiler furnaces, many power engineers 
have industrial pulverized coal installations under their 
supervision. It is significant that this case, like several 
that have occurred in boiler furnaces, resulted through 
a departure from careful operating practice. 
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A Practical Cost 
for 


Industrial 


Power 





F. J. Fales, Cost Accountant, 
Sayles Finishing Plants 


HE heat, light and power problem, “the necessary 
evil” of the average industrial plant, is seldom 
given the study that is expended on productive 
items of equal expense. The average executive feels that 
when he has hired a practical operating engineer and 
keeps his old equipment running, in apparently good con- 
dition, for a great many years, he is doing all that is 
necessary for economical operation. He feels that when 
money is expended it should be spent directly on produc- 


Fig. 1—“Expense Analysis” 


By S. W. ALLEN 
and F J FALES s. heal Allen, Plant Engineer, 


Plants 





Sayles Finishing Plants 


tive items. There are, however, progressive plants where 
this large item of expense assumes its logical position in 
the eyes of the management. 

The greatest difficulty in obtaining appropriations for 
modernization and for the improving of uneconomical 
methods has been the lack of accurate cost data on which 
to base the recommendations. To obtain sanction of ex- 
penditures it is necessary to prove that the net returns 
will be sufficient to warrant spending the money on this 
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item, rather than on some other part of the plant. Suc- 
cessful executives are taking as much interest in power 
house expenses as they are in the manufacturing costs in 
their plants. 

While the large central stations expend considerable 
effort in the collection and tabulation of cost data, the in- 
dustrialists have, for the most part, felt that the cost of 


the cost per 1,000 lb. output as shown near the bottom 
of the “expense analysis” sheet. 

As shown, the sheet has been filled in to cover the 
operation of coal-burning boilers, but the same form 
would, of course, be used for oif-burning boilers and, 
with only slight changes, will cover the power-generating ° 
operation. 





ENGINEER’S REPORT 


Menth Year 
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STEAM POWER 
(1) Total Water Evaporated (1A)+(1B) Lb|} (15) Total Power Generated (15A)+(I5B) Kt 
(A) Water Evaporated AHC. Lb. (A) Power Converted to D.C. Kw r 
(B) Water Evaperated AHO —— Lb. (B) Power A.C. Kw.-He 
(2) Total Steam Deduction Lb] Detail 
(A) Steam used for blow downs,etc. _ Lj Pit. A |AR AN 
(B) Steam used for oil pumps AHO ee) PIt.B AS 
O (C) Steam used for oil burners AHO Lb. =ry c ‘wT 
(D) Steam used for boiler feed AHC-Q__ iL ; - 
(E) Steam used for Soot Blowers etc.AHC-O Lb pnc AS - 
AHO AG 
(3) Net Steam Output (1) -() Lb AHR AL 
Aw AM 
(4). Tetal Steam Sold Lb. 
ore (16) Total Power Sold ine 
Pit.A AHFS AM AHG- GAS HOUSE 
B AR AN ' (17) Total Gas Purchased Cu. Ft. 
Puc AS (A) Used by DF Cu.Ft. Value 
AHP JAT (B) Used by DH Cu. Ft. Value 
AHR AG (C) Used by AR Cu. Ft. Value 
AW AC - 
(18) COST DEPARTMENT DISTRIBUTION 
DEPARTME: AHC-AHO- Boiler Houses AHP- Power Hovse 
(5) Total Steam Generated F & A.212° Lb. ine Steam|aeu] Value |v] Kw-Hr. Valve [lv | 
(A) Steam F & A 212° | ears Lt. PIt.A ———— 
(B) Steam F & A 212° AHO Lb. PIt.B ’ 
(6) Coal Rectd_____——_—Tons - Oil Rec’ Gal. te 
(7) Coal on Hand Tons -Oil on Hand Gal. ARR 
(8) Cooil used AHC Tons Lb. j[AHFS 
Coal used AHR Tons AW. Tons Tons Zo 
(9) Oil used AHO____.______ Gall. Lb. at 
(10) Bt.u. Content -Coal Per Lb.- Oil Per Lb AG 
] (11) Lb. Steam per 12M. B.tu. F&A 212° Coal Oil Ave_ Tam 
(12) Efficiency -Coat-{(5A) x 970.4] +[(8) ANC x (10) Coat] AN ; 
O (13) Efficiency-oit [(5B) x 970.4] +LC9) Lb. x10) oil] 
(14) Efficiency-Average 7 
Totals 

























































































Fig. 2—All items in this “Engineer’s Report,” submitted monthly, are filled out by 
chief engineer, except that items under (18) are filled in by the cost department 


obtaining these data is prohibitive. In view of this fact, 
and the known desire of most plant executives to learn 
their steam and power costs, the writers have felt that 
their experience would be interesting to many readers. 
The methods noted in this article have been in use in 
several industrial plants, thereby proving their practica- 
bility. 

- For the sake of discussion, we shall assume condi- 
tions in a single plant, and this article is written on the 
basis of that one plant only. We shall also consider that 
the accounts set up can be made a part of the general 
plant accounting system and “tied in” with the main 
books. 

There are six main divisions of accounts: Fixed 
Charges, Labor, Stores, Repairs, Auxiliary, and Credits. 
These are set up on an “expense analysis” sheet as shown 
in Fig. 1. These accounts are posted monthly and totaled 
by six-month periods. The six-month total is compared 
with the previous six months’ record and with an aver- 
age of the accumulation of several preceding years. It 
is not necessary to compare each individual item, the 
principal points of interest being, in the case of steam, 
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The item of Total Fixed Charges is divided between 
buildings, equipment and interest on stores. The fixed 
charges on buildings and equipment are made up of in- 
surance, taxes, interest on investment and depreciation. 
A standard life should be determined for buildings and 
equipment. It is generally considered that equipment 
will depreciate at approximately twice the rate for build- 
ings. A special rate of depreciation should be estab- 
lished for “short-life equipment,” such as motor trucks, 
etc. Interest on stores is figured on inventories of gen- 
eral stores and fuel. 

Labor is divided into Firing, Handling Ashes, Miscel- 
laneous, Foremen and Clerks, and Supervision. Firing 
covers all general operations, such as boiler attendance, 
operating coal crusher, weigh larry, etc. The item of 
Handling Ashes is self-explanatory and covers all labor 
chargeable to this operation. Miscellaneous labor covers 
items not chargeable to either Firing or Handling Ashes, 
such as general cleaning, etc. Foremen and Clerks and 
Supervision cover department foremen, clerks and a 
proportionate part of executive’s time. 

Total Stores is divided into Fuel Used and Miscel- 
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laneous. The item of Fuel Used does not include any 
storage or reclaiming costs, but covers the contract price 
plus delivery to the plant. Miscellaneous covers all other 
items of material and supplies. 

The item of Total Repairs is divided into Buildings, 
Boilers and Auxiliaries, Fuel-Handling Equipment (in- 
side) and Piping. 

Auxiliary Charges is set up to take care of such items 
as Teaming, Water Supply, Fuel Storage and reclaim- 
ing, and Electric Power (generation). ‘Expense analy- 
sis” sheets are made for each of these accounts. These 
accounts are then distributed over the operations to which 
they are chargeable. 

Total Credits covers the value of steam sent to the 
various plants and departments. Total Credits should 
equal Total Charges. 

The figures covering Water Evaporated, Steam Gen- 
erated, Fuel Used, etc., are obtained from a monthly 
report submitted by the chief engineer. All other figures 
are obtained through the general plant accounting system. 


EQUIPMENT RECORD 


NAME OF UNIT OF EQUIPMENT 
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The “engineer's report.” as 
shown in Fig. 2, is submitted 
monthly by the chief engineer. He 
fills in all information except that 
under item “(18) Cost Department “ x 
Distribution,” which is supplied 
by the cost department. The items 
furnished by the engineer cover the 
total water evaporated, the steam 
used in the various boiler-house 
operations and the net steam pro- 


Back of card 


CARD NO. 


119562 — sack 


duced. The Total Steam Sold 
should equal the Net Steam 
Output. 


Equivalent evaporation is fig- 
ured and note is made of fuel re- 
ceived, fuel on hand, fuel used, 
B.t.u. content and efficiency. Figures are submitted show- 
ing power generated, the distribution between alternating 
and direct current and a detail of the total power sold. 
The gas house item covers the distribution of all gas used 
in the plant. The cost department adds figures showing 
the value to the detail of distribution. These figures are 
noted under item “(18) Cost Department Distribution.” 

Distribution of the expense of producing steam, power 
and water to the several cost centers of the plant is ac- 
complished by the use of electric tabulating machines. 

The method is as follows: A card (Fig. 3) is filled 
in for each machine in the plant. These cards are key- 
punched, sorted and tabulated to show the following: 

(a) Department to which charged 

(b) Process to which charged (shown by groups) 

(c) Book value by rate of depreciation 
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ORDER Date 


x wh 
STEAM FACTOR Factor 





OIRECT STEAM 





(d) 
(¢) 
(f) 


Production per hour 
Steam used per hour 
Kw.-hr. for power 

(g) Gallons of water per hour 

(h) Steam factor per unit of production 

(1) Kw.-hr. factor per unit of production 

(j) Water factor per unit of production. 

Certain machines in the plant are auxiliary to those 
producing goods. The information, except valuation, as 
shown by the cards representing such auxiliary machines, 
is not drawn off, inasmuch as such information has been 
distributed to cards covering producing units. A typical 
example would be that of a motor supplying power to 
more than one producing machine. This is taken care 
of by red and blue ink when filling in the data on 
cards, as entries shown in red ink are not key-punched. 

From the above-described data, as drawn off from the 
punched cards, valuations are obtained and used as a 
basis for the distribution of interest, taxes, insurance 
and depreciation. The sums of the steam, power, and 
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PROCESS. 


GROUP NO. 


ORDER NUMBER 


Fig. 3—A card like this is 
nade out and key punched 
for each machine in the 
plant. Automatic electric 
tabulating machines simplify 
the use of these data 


WATER FACTOR 
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Front of card 
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POWER DEMAND WATER DEMAND TOTALS 
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water factors per unit of production for each cost center 
are accumulated by the tabulating machines and the re- 
sults, multiplied by the actual production of a given cost 
center for a given period, indicate the approximate use. 
The accumulation of the steam use for all cost centers, 
for a given period, added to that for circulation, should 
approximate the output of the boiler house. The same 
principles hold with respect to power and water. On this 
basis the total expenses of operating these departments 
are pro-rated over the plant. 

When the above records have been kept with any de- 
gree of accuracy, it has been found easy to determine 
when equipment has outlived its usefulness and when it 1s 
advisable to install more modern equipment or methods 
of operation. This knowledge often saves many times 
the cost of obtaining the data. 
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Proper Selection of 


~ SPEED 


By JoHN W. Romic 


Mechanical Engineer 
Corning Glass Works, Corning, N.Y. 


FTEN engineers who are well versed in the prac- 

tical and theoretical phases of the profession 

neglect some of the simpler problems of engineer- 
ing. Specifications for selecting speed reducers, particu- 
larly of the gear types, are a good example. Too 
frequently this detail is left to men inexperienced in 
recognizing all of the essential features. 

While speed reducers may not be expensive in first 
cost, they may, if not properly applied, produce losses 
through interruptions, costs of repairs to the reducers, 
and power losses that may amount to many times the 
initial cost of the power-transmission equipment. It has 
been found that speed reducers intelligently specified and 
operated will with reasonable alignment, attention and 
lubrication give years of service, while units improperly 
selected will require repairs almost immediately. 

In one instance a millwright and repair man advised 
the head of the department that a 16-to-1 speed reducer 
delivering power from a 743-hp. motor to a conveyor 
would be satisfactory for another conveyor requiring 
over 35 hp. The only thought entering the millwright’s 
mind was that he had a reducer of the proper ratio. As 
the millwright had a good reputation as a repair man, 
the department superintendant believed his story and was 
quite insistent that a 40-hp. motor be coupled to the 
reducer, which was rated at between 6 and 7 hp. The 
installation would have been completed if the incident 
had not been discovered in time. While this example 
is rather extraordinary, it shows that inexperienced men 
cannot be relied upon for selection of speed-reduction 
equipment. 

Purchasing departments frequently receive requisitions 
for reducers, and orders are placed, with no information 
other than the manufacturer’s name, style of case and 
the reduction ratio. Some manufacturers will, of course. 
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Gear speed reducer connecting 400-hp. motor 
to centrifugal pump 


REDUCERS 


Cuts Operating Costs 


Specifications for the selection and 
application of gear and worm-gear 
types of speed reducers which if 
followed will reduce power losses 


and maintenance costs. 


attempt to develop more data, and even then questions 
are sometimes hurriedly answered, without a complete 
study of the problem of maximum and minimum speeds, 
horsepower to be transmitted and possibilities of changes 
in speed and load. Sometimes speed reducers will be 
specified by catalog numbers and speed ratios, without 
comprehensive investigation of load. The apparent com- 
plete specification satisfies the manufacturer that the 
customer knows what he wants and delivery is made 
without investigation. Such orders are often the result 
of specifying a duplicate of equipment in service, without 
taking all of the variables into consideration. 
Overloading and overoperating speed reducers at or 
under speed hasten repairs, increase lubrication cost, in- 
crease power input and cause interruptions to service. 
Efficiencies of worm-gear reducers vary from 50 per cent 
for high reductions and low speeds to over 90 per cent 
for low reductions and high speeds. Improper lubrica- 
tion, low speeds, high reduction ratios, and operation 
under conditions other than those for which the reducer 
is designed, cause low efficiency. Whether a reducer is 
50 per cent or 90 per cent efficient is of interest to a 
purchaser, although this item is often overlooked. The 
selection of a more expensive reducer is frequently jus- 
tified in cases of high power cost and where an appre- 
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Typical 
Gear-T ype 
SPEED REDUCER 


Applications 













NB as i z Be ee 


Above—A 125-hp. motor with solenoid brake 
geared to a grain elevator receiving leg 


Above — Two direct- 
current motors con- 
nected to an induced- 
draft fan by a speed 
reducer 


Above — Herringbone speed reducer 
connects a@ 25-hp. 1,750-r.p.m. motor 
to an ammonia compressor 





Above—Herringbone gears con- 
nect 1,000-hp. 500-r.p.m. motor 
to tube mill 


Left—Motor connected to a large 
mine hoist by a geared speed 
reducer 
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ciable horsepower is te be transmitted. A loss of 10 
per cent in efficiency will, on a 10-kw. installation, in- 
erease the power cost $27 a year of 300 nine-hour days 
at a power rate of one cent per kilowatt-hour. Where 
many small or a few large reducers are installed, the 
saving in power due to proper selection of the reducer 
will soon repay the cost of an engineering investigation 
m1 power cost alone. 

It is usually recognized that a reducer that runs hot 
will soon need repair parts. The cause of the trouble 
may be with the design of the reducer, but more often 
it les in applying equipment not suited to the job. Some 
reducers are rated a little high for a comfortable reserve 
in capacity. As a rule the difficulty Hes in improper 
specification of the reducers or in attempting to adapt a 
reducer designed for a certain service to a more severe 
one. A reducer running hot may indicate improper clean- 
mg and inattention or a lubricant that is not suitable. 
Wherever excessive heat is generated by gears or a worm 
and gear there is a loss of power and an almost certainty 
that trouble is impending unless the heat is from some 
external source. 

The problem of proper specifications is easily handled 
by referring all power-transmission problems, particu- 
larly those where spur- and worm-gear reducers are 
involved, to a capable engineer. Items that should be 


taken into consideration by this engineer in the selectien 
and specification of spur- and worm-gear reducers are: 
1. Source of power: motor, turbine, ete. 
Speed of power shaft. 
Speed of power-delivery shaft. 
Reduction or step-up ratio. 
Horsepower to be delivered. 
Constant or variabie speed. ‘ 
Loads at maximum or minimum speeds. 
8. Continuous or intermittent service. 
9. Cycle of operation: time and load. 
10. Temperature where installation is to be made 
(maximum and minimum). 
11. Duty: heavy or light. 
described. 
12. Space limitations. 
13. Shaft arrangement. 
14. Base plate, key ways, couplings, motor. 
15. Sketch of installation. 
16. Preference: style of reduction. 
17. Recommended style of reduction. 
18. Efficiencies of each style. 
19. Dimension sheet. 
20. Cost of reduction, cost of spare parts. 
21. Weight of reduction. 
22. Lubricant recommended for service. 


ND nw wty 


The driven unit should be 





Rocker Type Piston Pin Bearing 
For Diesel Engine 
By OrvILLE ADAMS 


HE piston pin bearing in the conventional two- 

stroke-cycle imternal-combustion engine have been 
subject to more or less trouble with respect to lubrica- 
tion. Invariably the carbon formations and impurities 
from the intake air mix with the lubricating oil, work 
down around the rings and form a gummy substance that 
not only sticks to the rings, but finds its way into the 
piston pin lubricating-oil holes. 

The failure to get oil in this bearing will cause ex- 
pansion of the pin, due to overheat, and seizure of the 
bearing, resulting in cracked pistons in many cases. The 
pin bearing, which is usually the phosphorus-bronze type. 
may become distorted and have to be replaced with a 
new one. The piston may so heat and swell out of round 
that the cylinder is scored. 

A solution to this problem was made by the Conti- 
nental Gin Company through the construction of a rocker 
bearing for the piston pin of the Diesel engine built by 
it. This bearing has been in the field more than a year, 
and has received favorable comment. 

All bearing surface, in the sense of one metal moving 
over the other, has been eliminated. Obviously this type 
of bearing is peculiarly adapted to the two-stroke-cycl: 
engine, as the force must always be in one direction. 

The weight of the piston and the force of the cylinder 
gases is applied to the connecting rod through two rocker 
beams. Each end of the beams where the weight is 
received is curved, as shown. Consequently, as the con- 
necting rod swings about the piston pin, the movement 
between pin and the curved ends of the rocker arms is a 
rolling one. 

A V-shaped guide between the rockers holds them in 
place and sets a limit to the movement. The rocker 
beams are further guided by being fastened together 
with a cross beam, the assembly functioning as a unit. 
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The beams are made of carbon steel of very high 
crushing strength, cast iron having been found too brit- 
tle in early experiments to stand the repeated blows of 
the power stroke. 

The upper half of the bearing, which supports no 
pressure, is babbitted, and shims between it and the rod 
correct wear. 

In view of the fact that all sliding bearing surfaces 
are eliminated, the bearing rockers will work witheut 
any lubrication whatever. This was the primary’ object 





























39.750" 























A—Piston of bearing at dead center. B—The beams 
roll on the pin as the rod swings 


of the design. While the piston pin used with this 
bearing retains the same oil holes and receives the lubri- 
cation in the same manner as does the conventional type 
of bearing, the lubricating oil can be cut off without any 
risk whatever. | 
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UNDERFEED STOKERS 


Burning Indiana Coal 


SHOW LARGE SAVINGS 


EARLIER ATTEMPTS to burn this coal in 
pulverized form at the Nobelsville plant of 
the Ball Brothers Company proved unsatis- 
factory, partly because of the high moisture 
content. Revamping of the boiler plant, with 
the installation of modern large boiler units, 
including economizer, air preheater and 
water-cooled furnace walls and _ 8-retort 
underfeed stokers, resulted in an average 
boiler efficiency of 85 per cent and an annual 

saving of $40,000. 


N 1923 the Bail Brothers Company took over the 

paper mill of the American Strawboard Company 

at Nobelsville, Ind., for the primary purpose ot 
making corrugated board to pack their mason jars and to 
market the surplus output of the mill. At that time the 
power plant consisted of six 2,540-sq.ft. hand-fired 
boilers of the low-set Stirling type, provided with a short 
stack and operating under poor draft conditions. The 
engine room also needed modernizing. One of the first 
efforts of the new owner was to remodel the power plant. 

Powdered coal was considered. Two of the boilers 
were raised to increase the furnace volume and one of 
them was equipped with an impact mill. There was 110 
air cooling or other means of protecting the furnace 
walls. In an attempt to pulverize and burn without 
drying a variety of Indiana coals, containing 12 per cent 
moisture, 8 per cent ash and over 1 per cent sulphur, 
considerable trouble was experienced. A test showed 
only 70 per cent efficiency at 150 per cent rating. 

To push the rating above 100 per cent required so 
much excess air that the CO. was greatly reduced. 
Owing to the excessive moisture in the coal, the power 
required to pulverize was excessive and the proper 
degree of fineness could not be obtained. It required 42 
kw. to keep the pulverizer up to speed and 14.2 kw. to 
operate the fan. Grinding 5,440 Ib. per hr. with a rated 
capacity of 8,000 Ib. gave a power consumption of 21.4 
kw.-hr. per ton of coal pulverized. Only 30 per cent of 
this coal would pass through a 200-mesh screen,.and, as 
the burner was of the plain horizontal type with no 
deflectors, the proper mixture of air and coal could not 
be obtained. The coarser particles would drop to the 
hottom of the burner and later fall to the bottom of the 
furnace, creating such high temperatures in burning that 
slagging was unusually heavy. 

The next step was the installation of a ball-and-tube 
mill. But results were no more favorable than before, 
and for similar reasons. These installations, however, 
led the company to provide in 1925 a modern boiler unit 
designed for operation at 265 Ib. pressure. and equipped 
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with an economizer, an air preheater and water walls. 
Burning powdered coal under this unit with a new ball- 
and-tube mill did not prove satisfactory and results were 
below the guaranteed efficiency of 92 per cent. 

Mills and burners of recent design that are now avail- 
able and the use of preheated air in the pulverizer might 
have told a different story, but the engineering staff ot 
the company decided that it had done sufficient pioneer- 
ing for the time being and turned its attention to the 
possibilities of burning Indiana coal on underfeed stokers 
using preheated air. 

To make sure that this type of stoker would burn 
successfully the Indiana coals available to the plant, some 
ten or twelve carloads were shipped to the Barberton 
plant of the Pittsburgh Plate Glass Company, where a 
Stirling type boiler of about the same size equipped with 
an eight-retort underfeed stoker 25 tuyeres deep was 
available. This installation had neither economizer nor 
air preheater, and the only water cooling was at the 
bridge-wall face. The side walls were air cooled. The 
air, preheated to 150 deg:, was conducted to the suction 
of the forced-draft fan and used to improve combustion. 

In. a 374-hour test with coal analyzing as fired 12.6 
per cent moisture, 9.6 per cent ash, 11.316 B.t.u. and 





Interior of furnace, showing rear and 
side-wall cooling 
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1.9 per cent sulphur, an average rate of burning of 36.8 
Ib. of coal per sq.ft. of grate area per hour was main- 
tained. The rate of operation averaged 209.5 per cent, 
and the COs at the boiler outlet 15.9 per cent. Efficien- 
cies ranged from 79 to 83 per cent at ratings of 172 to 
187 per cent. No special difficulties were encountered 
from slag, and it was the opinion of those conducting 
the test that the equipment was entirely suitable for 
burning these Indiana coals. 

Consequently, a Taylor underfeed stoker was ordered 
for the new 7,960-sq.ft. Badenhausen boiler. An _ in- 
tegral economizer connected to the boiler by outside 
circulating tubes has 2,240 sq.ft. of surface, and in the 
furnace the vertical-tube water walls have an exposed 
area of 400 sq.ft., making, the total surface for the unit 
10,600 sq.ft. After leaving the economizer the gases 
are passed through a tubular-type air heater having 
10,000 sq.ft. of surface. 

Motor-driven forced- and induced-draft fans handle, 
respectively, the air for combustion and draw the gases 
through the air preheater. The stoker has eight retorts, 
and to successfully burn this highly volatile coal is 41 
tuyeres long, the projected grate area being 243.2 sq. it. 
It is motor driven and equipped with a double-roll 
clinker grinder hydraulically operated. 

Some difficulties were encountered in installing this 
large stoker, owing to the lack of basement space. To 
provide for the long stoker and to make room for the 
clinker grinder, it was necessary to carry out the front 
furnace wall three feet and to raise the stoker nearly 
seven feet above its normal position. Instead of using 
an arch, bare tubes backed by insulation form the new 
front wall. 

When the stokered unit was ready for operation, a 
48-hr. test was conducted to determine the operating 
characteristics and the economy when operating under 
normal plant conditions. The results are given in the 
table on page 408. It will be noticed that the rate of 
operation averaged 198.4 per cent and that the B.t.u. 





Firing aisle, showing stoker fronts 
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Operating results for the year 1928 from the 
large boiler and underfeed stoker 
burning Indiana coal having 


11,300 B.t.u. per lb. 


release per cubic foot of furnace volume per hour was 
21,709. Evaporation per pound of fuel as fired averaged 
9.297, and the equivalent evaporation per pound of dry 
fuel 11.053. An over-all efficiency for the unit of 
86.78 per cent was obtained. 

The next step was to remove the remaining old 
Stirling type boilers and replace them by two 5,070-sq. ft. 
Casey-Hedges boilers equipped with an air preheater, 
4-retort 33-tuyere Taylor stokers with clinker grinders 
and a limited amount of side-wall, bridge-wall and front- 
wall cooling. At this writing acceptance tests had not 
been conducted on these boilers. The new boilers have 
five drums arranged for two-ring circulation, the rear 
circuit being, in effect, an integral economizer. ‘The 
baffling has been arranged to provide four passes for 
the gases, with the outlet at the bottom, opposite the 
lower drums, which center 12 ft. and 12 ft. 6 in. above 
the floor line. It is anticipated that one of these boilers 
will be large enough to carry the mill demand for short 
periods, but, ordinarily, when the large boiler is down, 
the two latter boilers will be operated at 150 to 180 per 
cent rating to carry the load. An air preheater of the 
Ljungstr6m regenerative type forms part of this later 
installation. It has 26,700 sq.ft. of surface and is 
therefore large enough to serve the two boilers. 

Stoker operation under the largest of the three boilers 
began about Jan. 1, 1928, and up to date this one 
unit has carried the mill, with a saving in coal approx- 
imating $40,000 per year over results for each of the 
three preceding years. An interesting summary of 
results for the full year of 1928 appears in the set 
of curves shown above. An over-all boiler efficiency of 
80 per cent in January’ was built up to a maximum 
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of 88 per cent in September, when operating at 300 


per cent rating. In the same period actual evapo- 
ration moved from 8.4 to 9.3 and the pounds of coai 
per ton of paper declined from 2,400 in January to 
1,593 in August. There is, of course, more coal used 
during the colder months, owing to the heating require- 
ments, but the latter figure, 1,593 Ib. of coal per ton of 
paper, is reported to be the lowest on record for straw- 
board production. This 334 per cent reduction in the 
amount of coal used is attributed to the revamping of 
the heating system, the removal of surplus steam lines, 
more complete return of condensation to the boiler room 
and, primarily, to improvement in boiler operation. The 
dropping off of the curves during the month 
of December is attributed to the use of coal 
that previously had caught fire and thus had 
deteriorated into inferior fuel. 
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In operating the underfeed stoker with 
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The 48-hour | . 
test was made Ash 
en this unit. | conveyor, 











Sectional view of boiler, 
showing 8-retort, 41- 
tuyerc underfeed stoker 
fitted to furnace origi- 
nally designed for pow- 
dered coal 


— 2 various grades of Indiana coal no insur- 
Z mountable difficulties have been encountered. 
/ Naturally there has been clinker formation, 





REND a, tt y but with the stoker equipped with double- 
2 \ae A! nc _ =|. L 5 id 


roll grinders, with the furnace wall and the 
bridge wall water cooled and with combus- 
tion air preheated to 300 deg., the results 
have been highly satisfactory. Capacities on 
the large boiler have been carried up to 300 
ver cent of rating, and the over-all economy 
iverages well up in the eighties. 














Results of 48-Hour Test on Stoker-Equipped Unit at 
Ball Brothers Company, Noblesville, Ind. 


Made by Commercial Testing & Engineering Company, Chicago 


DIMENSIONS OF EQUIPMENT 


inna een NER Bi Oe 2 os ci ss ec che see we ee sa ew S , iin 
Economizer surface, sa.ft.. ae RS eee, 


Air heater surface, sq-ft.. 5 pasties ; eer. | 
Grate surface, sq-ft.. ASA 


Fuel-burning equipment. Tay lor underfeed 8 retort, 41 tuyeres 


es Det eckn Ghee Indiana fourth vein coal 
tN ere eee aah Skint ahaa states eae Forced and induced 
Volume ef combustion space, eu ft.. epee ate Soe mes * . 3,600 
Furnace volume per sq.ft. boiler ht. ‘surf., cu. iy cpl cet tai Ge ae 0. 456 


FUEL AND GAS ANALYSES 
Per Cent Per Cent 
Fue! Proximate Analysis: As Fired Dry 
UN RRR SD Nae EN hte Cd tn ae ae wee oe 32.50 36.97 
Fixed carbon........... 46.03 52.36 


ea be Soe a a ae ins 9. 38 10.67 
Saray Perm cae ee tS a ee a 12.08 piles 

100.00 100.00 
EEO ere : 1.57 1.79 


Heat. value, B.t.u. per Ib., as fired................ Piz. sees .... 1138 
Heat. value, B.t.u. per Ib., dry. . Cape mece 4 Set 5 eee 12, 901 
Size of coal as fired.......... 


Fuel Ultimate Analysis: 


Ne os ir Oreo Gatdaee WA 12.08 
SN oT nats 5G is gl ata ata aaa mnaa RES 64.38 73.22 
OPES Pre irae cts comics.cr a niebat ike ae re 3.93 4.47 
PES eee eyo atk ees hice ae See Tesaeeu oe 7.40 8.42 
eis cn acing ca hw so W En 6s Seer Kio alee OUR 1. 26 1. 43 
Ors CLORG Cee Pt anita aioe Mien eh te ie [. 57 De ik 
LAS ee ee ee ry ee ne nr ea re 9.38 10.67 
100.00 100.00 

Gas Analysis: 
nN Ste or gts ep lndh shWbd Sagas ead koueiman ele e 13.4 
Boiler outlet, COo, per tt ee oo a Cee ae [2.7 
Air-heater outlet, COs, per SRE EELER TOL IE PES PRIEST 11.4 
As Fired 
ier eek ee 0 EN, MIT OUI 5 ov sox sss es Sars soe sees ae aiwns 12. 86 
Dry gas per Ib. fuel, air heater outlet........................000. . 13.67 
Se Se ee ee ene eee 8.91 
REFUSE 
eae eer Ge UE MUR SMIN ce ooo ois cg wo sists 2 we A 6a ews. Siale oS 8. 40 
eens Ce RENEE ER WUROUIR Foss oss oe bobs b 4s SoS senw seawone 4.23 
EVAPORATION 

Actual evap. per Ib. fuel, as fired, dry, Ib.. riacekSeceskanxcnte: Mn 
Equiv. evap. per Ib. fuel, as fired, Bee ree eee ast sok pes be 10. 137 
Equiv. evap. per Ib. dry ‘fuel, Eee Se eee . 11.053 
Equiv. evap. per sq.ft. ht. surf. RP er ocak Chek on oe pew ne ae: 6.75 
PASE oS. ch ak babe ses KK SO cRAn SE Cie wes SNS er sas aude s 198.4 
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TEMPERATURES 
Pula IR ERR MIR SS oo og RSs i a ew lal tia oldie winnie som ew lece 446 
Superheat, deg. F.. eae ken eis Oe te aisles Men eae ek oe 75 
Air surrounding boiler, deg. CER BAS ed RE 83 
Air entering air heater, deg. F.. Se BE ee a TN ere 83 
Se anal Me, Mo oon gb Wels o xd SS Kew SEG Ka oe ews 236 
Dai nD IS (oe 2a corsa no abies Sia epi eww EA es os nore 231 
“Ey Bee ee SESS ee ere ee ne ee ern we mere a) 623 
Gases leaving economizer, Oe Ee re err Ae er ee er ee 455 
Gases leaving air heater, deg. F........ Pach abe a aera. aip eae hae ee 350 
Feed water prenene econ., —_ Be ic a ck azcea NRE SOeNt ota aa nate sae eg 211 
Fuel, deg. F.. EERE ERE Oe 6 TASES OEE DUG cleans soem ou taewe 70 
HOU RLY QU: ANTITIES 
Ferner SE 2S Uae Rud a sit teste disso $45.5 boas mwas 48 
Fuel as fired, per hr., Ib.. EPialectin les Bic hour cis in tae ek cab a och 6,890 
Dry fuel, per hour, ib... LEE Te rere gee 6,058 
Fuel as fired per sq.ft. of grate, per ‘hr., Tee ROSE NON SS ORS 28.3 
Fuel as fired per retort per hr., lb... I eee Fe ee Ree aera s 861 
Dry fuel per sq.ft. of grate per hr., “NL RNASE RS eet OM ir 24.9 
Dry fuel per retort per hr.,-Ib.. Lao eRNe ere PR oe sare ; 757 
B.t.u. released per cu.ft. furnace vol. per hr... Rigs lek FON eens OD. 
SE OG. SRS: 25 eres Cee Pewee eae Ne Bea 578 
Amira Water EE, 9s. 6 oi 65a. ieee ees es oh Sie Reta aie stsere ars 64,080 
Factor of evaporation ere Exe iisennes gle ae pace tein 
Pettey UME MER MIS OE ann 5s cs en eo les Seas ar 44% Mae Se She 69,847 
PRESSURES AND DRAFTS 
Steam pressure superheater CE NSS a aye 161.0 


Air press., ashpit zone, in. of RI Pg ae Bins A5, Bte rane ne ao ae ee - u 
Draft in furnace, ree tn DEN dk Stil AUD Aor ke leven Sra ee are 0. 
Se ee EE RED, ioe ok op a culls ected we Lose. e Saba eee 0. 43 
Draft at economizer outlet, in................. nee ] 
Draft at air heater outlet, in.......... 2 


EFFICIENCY 


Eff. of boiler, suverheater, furnace, grate and air heater, per cent....... 86.78 
Comp. eff. boiler, superheater, furnace and grate (no air heater), percent 75.48 


HEAT BALANCE 


B.t.u. Per Cent 
Heat absorbed by water and steam in boiler, pee, 


economizer and air heater..................... ,830 86.6 
Heat loss due to moisture in coal........................ 142 1.29 
Heat loss due to water from comb. of hyd.. So Sees Maree 318 2.80 
Heat loss due to dry chimney gases...................0.. 775 6. 83 
Heat loss due to unconsumed combustible in refuse... .... . 118 1.04 
Heat loss due to unconsumed hydrogen and hydrocarbons, 

radiation, and unaccounted for................. eae 160 1.48 

100.00 
Cost of fuel per ton f.o.b. plar $3.13 
Cost of fuel to evap. 1,000 Ib. of steam feed at 212 deg. e, as fired, cents 15.44 
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In the general remodeling of the boiler room other 
improvements were made, such as the installation of a 
coal-handling system, consisting at the receiving end of a 
tile silo equipped. with a motor-driven bucket elevator 
and a track hopper. The coal is delivered to a live 
storage bin at the top of the silo and from there is 
spouted by gravity to a two-ton traveling larry with an 
automatic scale, delivering directly to the stoker hoppers. 
The bin is so arranged that it will overflow into the silo 
and, as necessary, the elevator returns this coal to the bin. 
Should the capacity of the silo be exceeded the coal can 
be spouted to yard storage. The coal crusher has been 
placed underground between the track hopper and the 
elevator. 

By 1924 the company had decided to electrify the mill. 
Previous to that time several non-condensing Corliss 
engines had been driving the mill by rope and belt trans- 
mission, the exhaust steam from these units being used 
for the drying of paper and the cooking of the straw. 
As a part of the general electrification, a 1,250-kw. 440- 


volt 60-cycle 3-phase turbine-generator, operated con-' 


densing, with single extraction at 20 lb. pressure for 
drying and heating, was installed. The engines were 
taken out, and for a time this unit carried the electrical 
load. It proved too small, however, for the growing 
demand, so that a second G.E. turbine unit specially de- 
signed for paper mills was installed. This machine is 
rated at 2,000 kw. and has two-point steam extraction at 
25 and 50 lb. pressure, with governor control on the 
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Section through one of the two smaller boilers 
recently installed 


higher pressure steam and a back-pressure regulator on 
the 25 lb. bleeder line. The higher-pressure steam is 
used for cooking purposes and steam at 25 lb. pressure 
for paper drying and heating throughout the mill. 
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Water for the mill is pumped through the surface con- 
densers serving these two units. In this way the usual 
condenser loss is reclaimed and utilized. in process. 

For the successful development of the stoker plant and 
the large savings effected, credit is due H. G. Funsett. 
plant manager; J. A. Drogue, chief engineer; and 
George E. Myers, cost engineer of -the company at 
Muncie. 





Early American oil engine 


Historic Oil Engine Is Added 
To National Museum Collection 


3y FRANK A. TAYLOR 


HE first successful oil engine to be built in the 

United States is now a permanent exhibit in the 
United States National Museum at Washington, D,.(¢, 
This engine, first of the Hornsby-Akroyd hot-bulb type. 
which antedated the Diesel as a self-ignition engine, was 
built by the De La Vergne Refrigerating Machine 
Company in 1893. 

The engine is of the four-stroke-cycle type, with the 
valves placed in a valve chamber at one side of the 
cylinder. Included in the cylinder head is an uncooled 
bulb or vaporizer. A fuel pump injected oil into the 
bulb, where it was vaporized and ignited by the heat 
of the walls plus the heat of compression. A con- 
stricted opening between the vaporizer and cylinder 
prevented the fresh air in the cylinder from mixing 
with the vaporized oil until the piston forced the air 
into the vaporizer near the end of the compression 
stroke. It was necessary to heat the vaporizer to a dull 
red when starting, the engine being equipped with 
a torch and hand-driven forge blower. A ball governor 
controlled a double bypass valve in the fuel line. The 
fuel-oil reservoir is cast in the base of the engine. 

This first engine differs very little from the present- 
day semi-Diesel and light-oil engines. It operated with 
the relatively low compression pressure of 50 to 60 Ib. 
per sq.in., and the fuel was admitted early in the com- 
pression stroke. While pressures today are higher and 
fuel is admitted later, engines totaling many thousands 
of horsepower operating ice plants, pumping stations, 
electric plants, fishing boats and tugs can trace their be- 
ginnings directly to the Hornsby-Akroyd engine of 1893. 
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CLOSE TOLERANCES 


in Diesel Hb, ngines 
Make for 


BETTER 
OPERATION 


By Cuas. H. HuGHEs 


HE oil engine, as any machine subject to high 

pressures, must have the tolerances, or clearances, 

in the moving parts maintained close to the de- 
signed values if operation is to be satisfactory and un- 
interrupted. 

Our ideas of aceuracy are often governed by the size 
of a machine. For instance, in an automobile engine of 
from 50 to 100 hp. it is expected that the crankshaft, 
main bearings, cylinders and other parts can be made 
to tolerances of a few thousandths of an inch, but in a 
Diesel engine of 3,000 to 4,000 hp. weighing around 
1,000,000 pounds, the massiveness of the various parts 
would appear to make such tolerances impossible to 
achieve. 

Yet Diesel engine builders work to as close limits as 
do the automobile manufacturers, for they appreciate the 
fact that the performance and life of their engines de- 
pend largely on the accuracy and finish of the working 
parts. 

The large parts in a Diesel in which particularly close 
accuracy is required are the crankshaft, bearings, connect- 
mg rods, piston rods and cylinder liners. 

Measuring instruments should be built as nearly 
mechanical as possible, so the personality of the one 
using them does not influence the measurements taken. 
For example, in the use of both outside and inside 
micrometers, Figs. 1 and 2, the “feel” or “touch,” of 
the person often plays an important part. To do away 
with the personal element a ratchet stop gives the same 
degree of pressure for each measurement. Micrometers 
can also be obtained with a clamp ring for locking the 
spindle in position and preserving the setting. 

Micrometers may have flat and parallel contact points 
or they may have spherical contact points, generally called 
“anvils.” On large diameters some mechanics prefer the 
spherical to the other types. Some models have their 
steel frames covered with hard rubber to prevent any 
inaccuracy through change in temperature from heat 
absorbed from the engineer’s hand. 

The micrometer shown in Fig. 2 is for long inside 
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measurements and reads in thousandths of an inch. The 
range of measurements is obtained by changeable anvils, 
each having means of adjustment for wear. Shoulders 
of anvils fit against the shoulder of the micrometer head, 
insuring accurate measurements, and are held by a clamp 
screw fitting into a V-groove. 

In a number of instances engineers have made their 
own gap micrometer by taking a standard 2-in. microm- 
eter and cutting the yoke. The two parts are then 
rivetted to a steel plate of the proper length to permit 
the measurement of almost any thickness. A micrometer 
made by a recognized tool company is, of course, to be 
preferred. 

Feeler gages, such as for measuring clearances between 
shaft and bearing cap, are obtainable in sets with six or 
more blades in a variety of thicknesses, 0.0015 in. 
0.002 in., ete. 

Tolerances of plus or minus 0.002 in. are usually close 
enough for Diesel engines, particularly when the size of 
the parts is considered. 

In Fig. 3 is shown a built-up crankshaft for a Sun- 
Doxford Diesel. This shaft is 42 ft. long and the 
journals and crankpins’ are 183 in. in diameter; total 
weight is 110,140 Ib. As the Sun-Doxford is of the 
opposed-piston type, it requires one-connecting rod for 
each cylinder for the lower piston and two for the upper, 
calling for three cranks per cylinder. In the illustration, 
the pin shown down for the first cylinder at the left end 
is for the connecting rod of the down piston, and the two 
upper pins, one on each side of the down pin, are for the 
two upper connecting rods of the first cylinder. 

It is obvious that in the assembling and the machining 
of the several parts the crankshaft maker must use 
extreme care. An error of 0.001 in. in the bore of a 
web may throw the shaft a perceptible amount out o! 
alignment. For this reason the making of crankshaifts 
is centered in a few factories and the cost per pound 
is high. 

The angularity of the throw of a crankshaft is checked 
by one builder as follows: He assembles the shaft in 
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V-blocks supported on a faceplate or a large lathe bed. 
The distance from the faceplate to the pin is measured 
with an inside micrometer to the bottom ; adding one-half 
of the micrometer diameter of the pin gives the distance 
the center line is above the faceplate. From measure- 
ments taken from other pins above the faceplate, the 
relative angularities of the pins is computed, which is 
compared with the angularity specified. 

As to the shaft diameter, a gage made from a steel 
rod about 4 in. in diameter is finished to the diameter 
called for on the drawing. This is forwarded with the 
shaft, by the forge company to the engine builder, who 
uses the gage when boring out the main bearings. 

Connecting rods in large Diesels may be 14 in. or more 
in diameter and weigh several thousand pounds. They 
are of steel, 73,000 Ib. per sq.in. tensile, 38,000 Ib. per 
sq.in. elastic limit, 30 per cent elongation and 47 per 
cent reduction of area. The diameters are held to tol- 
erances of +0.0025 inches. 

Piston rods for large units are 14 to 16 in. in diameter, 
with a 4- to 5-in. hole through the center, which conducts 
the cooling water or oil. As the rods pass up and down 
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Fig. 1—A much-used design of microieter 


through stuffing boxes, the greatest accuracy and careful 
finish is required, so tolerances are held to +-0.002 in. 
Some builders have adopted carbon steel, others nickel 
and still others chrome vanadium. Some in attempting 
to get a too high Brinell hardness, 250 or over, have 
sacrificed other properties in the steel, and in later en- 
gines have reduced the hardness. 

Special iron is required for cylinder liners. It may be 
exceptionally hard. Brinell 200 or over, to withstand high 
temperatures and _pres- 
sures. Because of the 
hardness many shops have 
found it difficult to bore 
liners. To check the bore 
an inside micrometer is 
used. Where particularly 
careful information is 
desired on the inside 
surface of the liner, series 
of measurements are 
taken around the bore and 
about six inches apart ver- 
tically along the entire 
length. There is often a 
variation in the diameters ; 
the liner instead of being a 
true circle may be elliptical, 
due perhaps to insufficient 
care in the machining. 
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Fig. 3—A coniplicated shaft for an opposed-piston 
engine 





Liners for two opposed-piston Diesels are shown in 
Fig. 4. The castings are of close-grained iron, par- 
ticularly adapted to meet the high temperatures in oil. 

Following are some of the tolerances specified for 
vertical engines of 2,800 to 3,300 hp. and the tolerances 
to which various engine builders agreed to work: 

CRANKSHAFT JOURNALS—The buyers specified a tol- 
erance of 0.00033 in. per inch of diameter. Builder A 
specified a tolerance of + 0.004 in., and not more than 
0.002 in. out of round. Builder B specified a tolerance 
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Fig. 2—Interior diameters are measured by 
inside micrometers 


of + 0.002 in. and not more than 0.001 in. per inch of 
diameter out of round. Builder C specified a tolerance 
of + 0.001 inch. 

CRANKPIN DIAMETER—The buyer specified that the 
pin should be out of round not over 0.00015 in. per inch 
of diameter. Builders A, B and C used the same guar- 
antee as in the case of the journals. 

CRANKPIN AND JOURNAL Axis—The purchaser stated 
that the allowance for shrink or press fits for steel pins 
and steel cranks should be from 0.0015 to 0.002 in. per 
inch of diameter. Tolerance on the bore of the crank 
throw and on the fit of the pin and shaft should not 
exceed 0.00015 in. per inch of diameter. Builder A 
specified that the pins were to be paralleled with 0.001 in., 
as measured in the length of the pin. Variation in the 
axis of any journal from the axis of the shaft, measured 
by revolving the shaft in V-blocks, would not exceed 
0.0015 in. per inch of diameter. Axially, center to cen- 
ter of adjacent cranks would not vary beyond +0.015 in. 
Radial distance from the center of the shaft to the 
center of the crankpins would not exceed +0.025 in. 
in variation. Builder B stated that the axis of the jour- 
nals to be common within 
0.0015 in. ina 10-in. length. 
Builder C specified that the 
variations from a true circle 
of the main bearings and 
crankpins would not exceed 
+0.0024 per inch. 

PHASE ANGLE OF 
CRANKS—This was not 
specified by the purchaser. 
Builder A stated that the 
angles would be correct 
within one-eighth of 1 de- 
gree. Builder B agreed to 
hold the angles to within a 
half degree. Builder C 
stated that the phase-angle 
error would not exceed 
0.04 in. on a 233-in. radius. 

BEARING SHELLS—The 
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purchaser specified that the bearing shells should be 
bored 0.002 in. per inch of diameter larger than the 
nominal diameter of the shaft. 

CYLINDER LINER—The liner was to have a jacket fit 
0.0001 in. per inch of diameter below the nominal liner 
size. The minimum liner bore was to be not less than 
0.00015 in. per inch of diameter under the nominal diam- 
eter and not over 0.0003 in. per inch of diameter above 
the nominal diameter. The outside fit of the liner in the 
jacket was not to be more than 0.0005 in. per inch of 
diameter above the nominal diameter. 

Pistons—The pistons were specified to vary not more 
than +0.0001 in. per inch of diameter from the nominal 
diameter. 

Piston Rincs—The side clearance of the rings was 
to be not over 0.0005 in. above the builder’s usual 
clearance. 

CrossHEAD P1ns—The crosshead and pins were to be 
parallel within 0.0005 in. The crosshead blocks were to 
be faced off between the pins to a tolerance of +0.003 in. 





Fig. 4—Cylinder liners made of special cast 
iron 


The side clearance between the blocks and the connecting 
rod boxes was to be 0.002 in. per inch of pin on each side 
of the pin. 

These various tolerances give the operating engineer 
some idea of the manufacturer’s clearances, and these 
should be maintained as closely as possible as long as 
the engine is in service. However, an engine will oper- 
ate satisfactorily with much greater tolerances. 

an ert 

INADVERTENTLY, the August 20 number of Power 
failed to credit the Japanese power photographs on page 
285 to the Westinghouse Electric & Manufacturing 
Company, and those on pages 286 and 287 to the General 
Electric Company. 
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Charts Give the Best Record 
of Fuel Utilization 





A graphical record is more easily 
understood that a column of figures. 
Therefore the method of plotting steam 
produced per pound of fuel burned, 
herein outlined by Mr. Polakov, should 
help many plants to establish methods 

that produce better results. 
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By WALTER N. PoLakov* 


Consulting Engineer, New York City 


HEN operating records are calculated and en- 

tered in the log, three essentials are still lacking: 

1. Figures are more difficult to remember than 
pictures. 

2. To compare efficiencies of the same shift of men 
for along period of time is cumbersome. 

3. Figures do not show clearly the comparison of what 
was done with what should have been done (the task). 

The method of charting by straight lines, which ob- 
viates these handicaps, is recommended. These charts, 
being exhibited in the boiler house, are simple enough 
to enable anyone, even though illiterate, to understand 
who succeeded and who failed in his task. 

Hence: 

1. Charts give at a glance the comparisons of various 
shifts on various days. 

2. They clearly present the comparison of accomplish- 
ments with the tasks set. 

3. They are found very cffective in stimulating fire- 
men’s interest in their work. 

In fact, in several instances, firemen have been found 
drawing similar charts with chalk on the front of their 
boilers or on special blackboards. Men watch these as 
eagerly as the street crowds watch the bulletins of base- 
ball games. 

The use of fuel-utilization charts is fully described on 
page 318 and following of “Mastering Power Produc- 
tion,” by Walter N. Polakov. 


FueL UTILIZATION CHART 


Bogey: The task (bogey or standard) evaporation per 
pound of fuel is determined by many experiments and 
tests as the best performance which is reasonably to be 
expected in every-day practice. 

In order to visualize how closely various shifts ap- 
proximate this task; or exceed it, a graphic chart should 
be used to record the performance. 

Chart; A fuel utilization chart is so ruled that it pro- 
vides records for five consecutive weeks, day by day, 
and for each of the three shifts of firemen. Right mar- 
ginal space is provided for a numerical record of per- 
formance. Left marginal space is reserved for names of 
men or shifts. 

Entries: The full length of the daily space is equiva- 





*All rights for republication or other use retained by Walter 


-N. Polakov. 
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lent to the task set, i.e., 10 lb. of steam in a stoker-fired 
plant, or 15 lb. for an oil-fired plant of equivalent evap- 
oration, for 1 Ib. of fuel. Hence, for convenience this 
space is subdivided into 10, 15 or any other number of 
sections, each section corresponding to 1 Ib. steam gen- 
erated per 1 Ib. of fuel burned. ° 

The length of the straight line (bar) drawn for each 
day opposite each shift represents graphically the num- 
ber of pounds of equivalent steam evaporated per pound 
of fuel. When the evaporation falls short of standard 
the line appears shorter in proportion than the daily space 
provided. 

When evaporation is equal to standard the line is 
drawn over the full length of the daily space. When 
evaporation exceeds the standard, the line is longer than 


MONDAY TUESDAY 


number of pounds of actual evaporation per pound of 
fuel may be marked on the bars by a burr up or down. 
The distance between this burr and the end of the line 


re 


presents the correction to and from 212 deg. F. 
Marginal Entries: The following data are entered in 


the margin: 


(a) Pounds of steam generated during the week. 

(b) Pounds of fuel consumed during the week. 

(c) Pounds of fuel allotted for the week. 

(d) Pounds of fuel wasted or saved per week com- 


pared with the task set. 


(e) Per cent of loss or gain. 
Item b is determined by dividing the total number of 


pounds of steam generated by the task ratio of evapora- 
tion. 


SATURDAY 





WEEKLY SUMMARY 


SUnERY TOTALS Notes 


Steam 

Coal used a 

Coal allotted i. 
Lost or saved 

Steam ae 


Coal_used__ 


Coal allotted 


Lost or saved 
Steam 


Coal used 
Coal allotted __ 
Lost or saved 
_| Steam = 
Coal used 
Coal allotted 


or 


Coal used 
Coal allotted 


saved 


Steam 


Coal_used 


Coal allotted 


or 
Steam 
Coal _used 
Coal allotted 


Steam 





Coal used 
Coal allotted 


or 


Sample form for coal-utilisation chart 


the full length of the daily space. 


It is more convenient, 


however, to double it back proportionately to the addi- 
tional number of pounds of steam evaporated over the 


standard. 


For instance, if the evaporation is 11 lb. of equivalent 
steam per 1 Ib. of coal, instead of 10, the line is doubled 


up in one section at the end of the daily space. 


Lines: The lines are drawn by a lettering pen with 


India ink. The thickness of lines is: 


For shift performance..............%% in.—size pen 0 
For daily average performance......... 4 in.—size pen 1 
For weekly average performance..... fs in.—size pen 2 


Inasmuch as equivalent evaporation is greater than the 
apparent evaporation by the factor of evaporation, the 
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Item d is the difference of (b — cc) or (c — b); in the 
first case it is amount of fuel wasted over the task, while 
in the second case it is the amount of fuel saved over 
the task. 

Item e is determined as 


100 x fi 


If less fuel was used than allotted, then the result is 
per cent of savirg over the task. 

Compilation: The chief operating engineer checks 
these records and makes the entries on the fuel-utiliza- 
tion chart daily. Every week a blueprint or a photostat 
is made and submitted to the general office. 


= ¢ per cent 
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WHY FLANGED PIPE JOINTS LEAK 


By ARTHUR McCuTcHAN 
The Detroit Edison Company 


\Y, YHEN one enumerates the factors which may 
cause flanged joints to leak, the astonishing fact 
is not that flanged joints occasionally give trouble, 

but that on the whole they behave so satisfactorily. 

In central station power plants little if any trouble 
with leaky joints is ordinarily experienced on the more 
important steam lines, as adequate covering is provided 
and care is used in bringing the lines into service. But 
in some instances where soot-blower lines, drip lines and 
blowoff piping have been installed without insulation, 
difficulty with flanged joints has been experienced. In 
most instances when covering for the flanges and piping 
was provided the troubles were overcome. The protec- 
tion of the operators from accidental burns was the prob- 
able reason for the first use of covering on these lines, 
and the effect on the flanges was, consequently, in the 
nature of a reward for affording 


Actually, where some system of control is not used, the 
bolts may be stressed much beyond these figures, espe- 
cially when long pipes on the ends of the wrench handles 
are used. If, now, the material located adjacent to the 
bore of the flange is heated faster than the heat can 
travel to the outer edge of the flange and thence to the 
bolts, there will be a difference in the amounts of linear 
expansion of the flange mass just back of the raised 
face and of the bolts. 
the bolts will be stretched the amount of this difference. 
If the difference is not too great the stress in the bolts 
will simply increase with this stretch or strain. If the 
flange is well insulated, the temperature of the bolt will, 
in the course of a short time, approach that at the bore. 
The thermal elongation of the bolt, presupposing equal 
coefficients of linear expansion for the flange and bolt 
material, will then cancel the effect 





protection to the operators. 
Almost every industry concerned 


COMMON CAUSES OF 


of the original stretch and the bolts 
will return to their initial stress 


with piping problems has, in the LEAKY JOINTS condition. But if, as may easily 
course of a few years’ experience, ; : happen, the stress due to initial 
developed a technique of laying out 1, Excessive temperature differ- tightening of the nuts in making 


piping, designing pipe flanges, mak- 
ing up joints, insulating pipe and 
flanges, and has found a method 
of providing for effects of tem- 
perature changes during operation 


ticular conditions with which it has 
to deal. It is only when new or 
unusual conditions are encountered 
that an analytical study of the 


ence between flange and bolts 
due to too rapid change in 
temperature of the pipe line, 
or to inadequate insulation 
of the flanges. 
hat is satisfactory for the par- 2. Use of bolts not having suffi- 
cient elasticity to take care of 
the come and go of the flanges 
during temperature change. 
3. Use of poor bolting material. 


the joint plus the stress induced by 
this stretching of the bolts exceeds 
the yield point of the bolt material, 
some plastic distortion or “perma- 
nent set” will result. When the 
line is allowed to cool down, the 
bolts will fail to return to their 
original lengths by the amount of 
this “set.”” The final stress in the 
bolts will thus be less than when 


behavior of a flanged joint is re- 4. Cupping or dishing of flanges initially tightened. Should this re- 
quired. poorly designed for rigidity. duction in tension in the bolts be 
The necessary change in tem- 5. Poor layout of piping with large, the consequent reduction in 


perature of piping from room tem- 
perature to operating temperature 


is the chief source of difficulty, and at joints. 


the most common cause of leaky 6. Difference in coefficients of 
linear expansion of flanges 


joints. If this change is made 
slowly, so that the temperatures 


and bolts. 





regard to flexibility, so that 
large bending moments occur 


pressure on the gasket may be 
sufficient to let the joint leak. 

As a numerical example, con- 
sider the flange illustrated, and as- 
sume that due to sudden application 
of heat the portion of the flange 








throughout the flange mass and 
bolting have time to equalize, the flange and bolts will 
expand and contract together, assuming the same coeffi- 
cient of linear expansion. Under these conditions no 
change in tension in the bolts or pressure on the gasket 
will result. 

Consider for a moment, however, the effect of a sud- 
den change in the temperature of the line, as might obtain 
if steam of, say, 400 deg. were turned too suddenly into 
a cold line. 

Where a raised-face type of joint is used, the bolts 
are customarily drawn up to give a compression on the 
gasket of eight to sixteen times the working steam pres- 
sure when pressure is on the line, this being the gasket 
compression necessary to insure a tight joint as assigned 
by various authorities. The stress in the bolts under 


these conditions is from 16,000 to 30,000 Ib. per sq.in. 
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mass directly back of the raised 
face reaches a temperature of 400 deg. when the tem- 
perature of the bolts is only 200 deg. The distance over 
which this difference in temperature generates stress is 54 
in., which is the distance between the backs of the flanges. 
The total difference in elongation that must be absorbed 
by the bolts is 5.25 & 0.000008 « 200 = 0.0084 in. 

If the forces are considered as transmitted from the 
flange to the bolts at the centers of the nuts, the total 
length over which the above elongation may be distributed 
is 6} in., the length of the threaded part of the bolt being 
2 in. and the unthreaded length 43 in. The total elonga- 
tion produced in each part will vary directly as the stress 
existing in each part and as its length. The stress, of 
course, varies inversely as the cross-sectional areas of 
the threaded and unthreaded parts. In this case one-inch 
bolts having eight threads to the inch are used. The area 
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at the root of the threads is 0.551 sq.in., while that of 
the unthreaded part is 0.7854 square inches. 

Letting 8 = unit elongation, A = total elongation and 
S = stress in threaded portion, the following relations 
obtain : 
Elongation in threaded part of bolt— 











ay . A oe ° ‘ stress 
8, = S/E from familiar relation E = = 
strain 
A= = E = elongation in 2-in. threaded 
length. 
Elongation in unthreaded part of bolt— 
07S, : 0.551 a 
6. = ——from ratio of areas -=5>- = 07 
‘ E 0.7854 
A, = 4.75 8 = elongation in 4$-in. unthreaded 
length, and therefore 
— ATS KM OFS .. 2295 
~ e £ ~ 
The sum of the elongations in each part must equal 
the elongation to be absorbed: A, + A. = 0.0084 in. 


Replacing A, and A, by their equivalents we have 


ae, Goo : ‘ames , 
E + E = 0.0084 in. and 5.3258 = 0.0084 x 
30,000,000, from which S = 47,300 Ib. per square inch. 

The resulting stress due to difference in temperature 
is in the threaded portion 47,300 Ib. per sq.in., that in 
the unthreaded part is 0.7 as great, or 33,100. 

If the bolt were threaded the entire length, the stress 
would be 6.75S = 0.0084 x 30,000,000, from which 
S = 37,400 lb., per square inch. 

Threading this particular bolt the entire length has 
the effect of reducing the maximum stress by 21 per cent. 

The total stress in the bolts under these conditions 
due to initial tightening and difference in temperature 








Typical raised-face flanged joint 
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would be approximately 65,000 and 75,000 lb. per sq.in.. 
respectively.* If ordinary low-strength bolting material 
having a yield point of from 30,000 to 35,000 Ib. per 
sq.in. were used under these conditions, trouble from 
leaky joints might be expected. Alloy-steel bolts cor- 
responding to A.S.T.M. Spec. A-96 Class A or Class B 
having a yield point of from 70,000 to 80,000 Ib. per sq.in. 
should maintain a tight joint, although the factor of 
safety would be small. 

From the above example, it is rather evident why care 
must be used in turning steam into a line and in providing 
adequate insulation. The need of alloy-steel bolts is 
apparent, and the use of stud bolts threaded the entire 
length or else having the shank turned down to the 
effective diameter at root of threads is also shown to be 
justified where large expansion stresses may develop. 
For ordinary service, however, it is questionable whether 
the greater elasticity of full-threaded bolts or turned- 
down-shank bolts is either desirable or necessary. 

The problem of laying out piping so that large bend- 
ing moments will not occur at the joints is one that is 
susceptible of solution for any given line, but cannot be 
successfully generalized. Usually this is handled rather 
empirically by the piping designer on the basis of expe- 
rience with actual lines. More attention will doubtless 
be given to this feature as the requirements for piping 
become more severe. 

Stresses arising from differences in expansion of the 
flanges and bolts due to differences in coefficients of 
linear expansion of the flange and bolt material are not 
ordinarily encountered, but the use of special chrome- 
nickel steels having unusually large coefficients of ex- 
pansion for the flanges in conjunction with alloy steel 
bolts may cause this factor to assume a real importance. 
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What Edison Thought About Electric 
Light Fifty-One Years Ago 


While the successful incandescent lamp dates from 
Oct. 21, 1879, and its golden anniversary will be cele- 
brated this fall, its inventor was confident of its future 
more than a year before the general public saw his 
masterpiece. Someone recently dug up a copy of the 
New York Sun of Sept. 16, 1878, in which an interview 
with Thomas A. Edison was published. Mr. Edison 
said in part: 

“When the brilliancy and cheapness of the lights are 
made known to the public—which will be in a few weeks 
or just as soon as I can thoroughly protect the process— 
illumination by carbureted hydrogen gas will be discarded. 
With fifteen or twenty of these dynamo-electric machines 
recently perfected by Mr. Wallace, I can light the entire 
lower part of New York City, using a 500-hp. engine. 
I propose to establish one of these light centers in Nas- 
sau St., where wires can be run uptown as far as Cooper 
Institute, down. to the Battery and across to both rivers. 
These wires must be insulated and laid in the ground, in 
the same manner as gas pipes. I also propose to utilize 
the gas burners and the chandeliers now in use. In each 
house I can make a light meter whence these wires will 
pass through the house, tapping small metallic contri- 
vances that may be placed over each burner. Again the 
same wire that brings the light to you will also bring 
power and heat. With the power you can run an ele- 
vator, a sewing machine, or any other mechanical con- 
trivance that requires a motor and by means of it may 
cook your food.” : 
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Right Out of the Plant 





Iron Dust Caused Electrical 
Breakdowns 


N UNUSUAL cause of poor operation occurred on 

a 20-hp. enclosed ventilated motor. After a few 

weeks’ running there was serious sparking at the brushes 

and occasionally a flashover. The usual remedies for 

curing sparking were tried, but they caused no improve- 
ment. 

It was noticed that a large amount of steel and iron 
dust had settled on the field poles of the motor. This 
dust had been carried in with the ventilating air and was 
attracted by the magnetic field. When the dust settled 
on the pole shoes it produced an unbalanced magnetic 
field between the field poles and the armature, which 
caused the poor operation. 

The trouble was cured by dismantling the motor, blow- 
ing it out with compressed air and thoroughly cleaning 
out all dust and dirt. To prevent this trouble occurring 
again a fine gauze filter was placed over the air intake. 
As this filter would not prevent the fine iron dust from 
getting into the motor, two bar magnets were placed in 
the intake pipe just after the filter. Iron dust that got 
by the filter was attracted to the magnet and prevented 
from entering the motor. These magnets were cleaned 
weekly and were found to effectively prevent the dust 
from getting into the machine. 

Another case of trouble due to iron dust happened to 
a motor starter. The resistance coils of this starter were 
supported by steel rods passing through the center of the 
porcelain supports. In time the bolts became magnetized 
and attracted from the air iron particles which settled on 
the coils. A short-circuit occurred and the starter burned 
out. When the starter was rewound brass bolts were 
substituted for the original steel ones. It is always 
madvisable to use steel parts for electrical fittings where 
there is metallic dust in the atmosphere, brass being more 
suitable in these cases. W. E. WarRNER. 

Brentford, England. 





Efficient Operation 
of Chain Grate Stokers 


N THE article by P. M. Sykes and H. M. Matson in 

Power of July 16 the authors gave practical advice 
and made suggestions which no doubt will prove valuable 
to many chain-grate stoker operators. They give two 
graphical illustrations, Fig. 1 giving the relation between 
the percentage of COz and excess air and Fig. 2 showing 
the heat carried to waste in the dry flue gas with COs 
varying from 8 to 21 per cent and the gas containing, 
respectively, 0, 1, 2 and 3 per cent CO. 

Fig. 1 is of practical value. It shows with sufficient 
accuracy the relation between COz and excess air for all 
true bituminous coals and coincides closely with the 


, : ,807 
results obtained by applying the simple formula CO. 
— 97.12 = per cent excess air for bituminous coals. 


On the other hand, the graphs shown in Fig. 2 are 
valueless, because all but the lower graph are wrong, and 
therefore misleading. The lower graph, although it 
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correctly represents the percentage of sensible heat con- 
tained in the dry gas for the range of COz 8 to 21 per 
cent (21 per cent is not attainable with bituminous coal ), 
it is of little practical value, as it shows the relation 
between CO. and the per cent heat loss only for an 
assumed constant flue-gas temperature, whereas tempera- 
ture is the most variable heat-loss factor. 

That the three upper graphs are wrong is evident 
at a glance, for while it is possible, though not probable, 
that there may be boilers operating with an average of 
8 per cent COz and 3 per cent CO it is unthinkable that 
a boiler could operate with a loss of over 70 per cent of 
sensible and potential heat carried to waste by the dry 
gas alone, as represented by the upper graph. Adding 
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the wet gas and other losses, the efficiency would fall 
below 25 per cent. That a boiler could be so operated 
is a preposterous assumption. 

To calculate heat losses by the conventional methods it 
is necessary to know the ultimate analysis of the coal 
used. Such an analysis not having been given, we can 
make the necessary calculations, using formulas I have 
developed, based on the equicalorific fuel unit,’ which is 
a weight of fuel containing one pound of carbon. These 





1Power, Dec. 20 and 27, 1927. 
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formulas are independent of analysis and heating value 

of the coal fired. The standard heating value of the 

pound carbon unit of bituminous coal is 17,900 B.t.u. 
The two principal heat loss formulas are: 


(4) 0.24 + =x (T — t) = Btt.u. of sensible 


heat in the gas per 
pound of carbon 
burned, and 


CO 


CO + CO, x 10,160 = B.t.u. of potential heat 


in the gas per pound of 
carbon burned. 

The per cent heat loss may be obtained by multiplying 
these formulas by 100 and dividing by 17,900. 

The value of T — ¢ is not given, but if we assume it 
to be 550 deg. and let CO, = 8 per cent, then 


58. 35 
}0.24 + “| x ? = 23.2 per cent loss. 


(B) 
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Making the same calculations for 12, 15 and 18 per 
cent COs, we get, respectively, 23.2, 15.7, 12.7 and 10.7 
per cent heat losses, which agrees fairly well with the 
heat-loss values represented by the lower curve in Fig. 2 
of the original article. 

CO 

CO + CO, 
of carbon per pound carbon unit of coal burned to CO, 
and 10,160 = B.t.u. of potential heat per pound of car- 
bon existing in the gas in the form of CO. Thus if the 
gas contains 8 per cent of CO, and 3 per cent of CO 


In formula B the factor = the weight 


we have = 0.27 lb. of carbon contained in 


3 
3+ 8 
0.27 10,160 
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the gas and hence = 15.3 per cent loss 


of potential heat. 

Making the same calculations for 12, 15 and 18 per 
cent COs and for the same percentages of COe accom- 
panied, respectively, by 2 and 1 per cent of CO, we get 
the results given in the table. 

This table shows that boilers could be operated with 1, 
2 or even 3 per cent of CO in the gas, and no doubt 
there are boilers with low furnaces that may occasionally 
yield 3 per cent of CO, but rarely with COs as low as 
8 per cent. Where such high percentages of CO do 
occur, except at an occasional short interval, especially 
with low percentages of COs, it can be due only to dense 
ignorance on the part of the fireman or gross negligence 
on the part of the engineer, even though control instru- 
ments are entirely wanting. 

That complete combustion should be tried for goes 
without saying, but if it is accomplished at the expense 
of lower COs, the loss due to excess air will generally 
exceed the saving by eliminating the CO. This is clearly 
shown in the illustration. 

These graphs show that complete combustion with 8 
per cent CO, is as wasteful as combustion with 10.5 per 
cent COz and 1 per cent CO, 12.3 per cent COz and 2 
per cent CO, and 14 per cent COz with 3 per cent CO, 
and so on up the scale of COz, showing that even com- 
plete combustion with 13 per cent COs is as wasteful as 
16.5 per cent with 1 per cent CO. 

Large percentages of CO will probably be accompanied 
by hydro-carbon gas, which will measurably increase the 
loss of potential heat, but this loss is largely, if not en- 
tirely, offset by the reduction in the flue-gas temperature 
as the per cent of COz increases. 

Although the economic relation between CO and CO. 
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as given in the table and shown by the graphs is rarely, 
if ever, met with in regular boiler operation, it clearly 
shows that the heat carried to waste by the dry gas 
increases rapidly as the percentage of COz decreases. 

Also, that loss of heat due to a given percentage of CO 
increases as the percentage of CO. decreases. 


PERCENTAGE OF HEAT CONTAINED IN DRY GAS 


LO. ECT O15 8 12 15 18 
ORAS THONG ss ob tcc ounce scees 23:2 1S.7 8 10.7 
Potential heat CO = | per cent........... 6.3 4.4 3.6 3.0 
Total heat CO = | percent ............. 29.5 20.1 16.3 13.7 
Potential heat CO = 2 per cent........... 11.4 8.1 6.7 +2 
Total heat CO = 2prezent.............. 34.6 23.8 19.4 16.4 
Potential heat CO = 3 per cent........... 1S.3 11.4 °3 8.1 

Total heat CO = 3 per cent................ 38.5 27.1 22.2 18.8 


Note—T—t = 550 deg. 


While high percentages of CO should not be tolerated, 
it will generally prove uneconomical to secure complete 
combustion by increasing the percentage of excess air. 
Complete combustion must be secured by other means, 
some of which have been indicated by the authors of the 
article under discussion E. A. UEHLING, M. E. 

Milwaukee, Wis. 
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What Causes Air Receiver Explosions? 


FEW months ago an air receiver in a quarry in the 

South “let go,” resulting in the deaths of seven 
men. The receiver was 5 ft. in diameter and 20 ft. long. 
According to one account the head ruptured around the 
corner, or “knuckle,” curve and was blown into the 
shanty housing the time clock at a time when the men 
were “punching” the clock on the way out. Of course, 
there were the usual “explanations” of the disaster. 
And our old friend the leaky-discharge-valve hypothesis 
was advanced as though it had definitely graduated from 
the hypothesis class into the realm of established facts. 

The extent of the havoc wrought by the failure of 
this receiver without doubt places the cause in the class 
of explosions of the kind occurring in the cylinders of 
internal combustion engines. Given a mixture of air 
and hydrocarbon vapor of the correct proportions, all 
that is needed is for the spark to convert the receiver into 
a gigantic engine-cylinder ; and as usually constructed the 
receiver is torn apart, with much damage to surrounding 
property. 

That the excess of oil used to lubricate air-compressor 
cylinders takes fire and burns is common knowledge. In 
the early days of compressed-air practice, red-hot piping 
and receivers were a frequent occurrence. And even in 
these days, with half a century of progress as a guide, 
we have disastrous explosions of air receivers, all be- 
cause of an injudicious use of lubricating oil. 

The amount of oil required to properly lubricate an 
air-compressor is small—so small, in fact, that all but 
those thoroughly familiar with correct practice use too 
much oil, on the assumption, perhaps, that if a little oil 
is good, a great deal would be better. The principle 
of liberality is never more mistaken than in the matter 
of lubrication. Oil enough to cover the surface is suf- 
ficient; any more is a waste, and, in the case of air- 
compressor cylinders, a menace. 

There has been much speculation on the cause of air- 
receiver explosions. It is generally agreed that the im- 
mediate cause is the ignition of an explosive charge of 
oil vapor and air. The disagreement is over the means 
of igniting the charge. 

A cause frequently assigned to air-receiver explosions 
is the high temperature resulting from leaky valves per- 
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mitting a portion of the hot air to return to the com- 
pressor cylinder and be recompressed until an ignition 
temperature is reached. A moment’s consideration of 
the thermodynamics of gases will eliminate recompres- 
sion as a cause of high temperature. Compressed air 
when allowed to expand and do work, as in the various 
air tools, produces refrigeration. Compressed air that 
merely expands against atmospheric pressure cools but 
slightly, the cooling being a measure of the product of 
the atmospheric pressure and the change of volume. 

The leaky-valve idea apparently presumes on the fore- 
going, but, as reflection will show, erroneously. Let us 
assume a compressor with a leaky valve that has been 
running long enough to establish normal operation con- 
ditions of pressure and temperature. With the piston 
at the end of the compression stroke, the clearance space 
is filled with air at high pressure and temperature. As 
the piston moves away from the discharge end of the 
cylinder the air in the clearance space and the air leaking 
in through the discharge valve expands and does work 
against the receding piston. When the pressure has 
dropped sufficiently, the suction valves open and admit 
air from the outside. As expansion of air against a 
resistance produces a lowering of temperature, or refrig- 
eration, how is it possible to attain an incendiary tem- 
perature by the means described? The idea has been 
expressed that the velocity of the piston is so great that 
there is not sufficient time for it to provide a resistance 
to the expanding air. This idea may be dismissed when 
we consider that the velocity of the piston is measured 
in feet per second, while air expanding from 80 Ib. 
gage to atmospheric pressure attains a velocity of 
hundreds of feet per second. 

If, then, leaking valves are not a contributory cause 
of air-receiver explosions, what is the cause? Can it be 
found in the catalytic effect of coke, oil and its impurities, 
iron, and the oxygen in the dense condition existing in 
compressed-air practice, and which is commonly known 
as “spontaneous-combustion ?” 

With an air intake temperature of 80 deg., single-stage 
compression to 80 Ib. gage, and with a temporary in- 
terruption of the flow of the jacket water, all of which 
factors are common enough in compressed-air practice— 
the final temperature of the air will approach 500 deg. 
At this pressure and temperature, “cracking,” or decom- 
position of the lubricating oil, occurs, with a deposition 
of carbon, or coke, in the air passages. Much of the 
vil vapor is condensed in the comparatively cool receiver, 
which provides the menace. 

Charcoal (and coke to a lesser degree) has the power 
to adsorb gases. Charcoal saturated with hydrogen- 
sulphide and exposed to oxygen will take fire because 
of rapid combination. Lubricating oil is probably never 
entirely free from the compounds of sulphur, among 
which is hydrogen-sulphide. Now it may be that the 
ignition temperature occasionally attained in compressed- 
air practice can be accounted for by the selective ad- 
sorption of hydrogen-sulphide by the coke, and its rapid 
exidation in the stream of dense air flowing to the re- 
ceiver. The receiver contains «a considerable quantity 
of oil carried over from the compressor cylinder, which 
oil is vaporized by the rapidly rising temperature of the 
incoming air. When the correct proportion of vapor 
and air is reached the explosion takes place. 

If the foregoing explanation is correct, there are 
several things that can be done to assure safe operation 
of air compressors. First, use a minimum of the proper 
kind of lubricating oil, containing the least practical 
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quantity of sulphur compounds. Second, arrange for 
feeding at least once a week a 10 per cent solution of 
soap and water for two or three hours. Third, pro- 
vide frequent and effective drainage of the receiver. 

Los Angeles, Calif. C. O. SANDSTROM. 

[Even though general engineering opinion seems to 
be at variance with the ideas expressed in this letter, 
there may be some engineers whose experience will sub- 
stantiate the theory advanced. Power would like to hear 
from them—Tue Eprror. | 
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London and Deleterious Flue Gases 


ITH regard to the article on London’s flue gases 

which appeared in the July 2 number of Power, 
I should like to point out that the Battersea Power 
Station may be responsible not for 30 tons of sulphuric 
acid per day but for 90 tons, a very different matter. 

The exact amount of coal that will be burned eventu- 
ally at Battersea seems to be something of a mystery, 
like the origination of the station itself and the exact 
reasons for its installation in the middle of a city with 
about 7,000,000 inhabitants. If, however, we take the 
figure that has been freely mentioned, that is, 2,000 tons 
per day, on the reasonable basis of 14 per cent total 
sulphur this corresponds to 30 tons of sulphur per 24 hr., 
or 90 tons calculated as sulphuric acid. So far as is known, 
the greater part of the sulphur in coal is discharged either 
as sulphurous or sulphuric acid. 

Incidentally, it should be pointed out that the litigation 
in which the Manchester Corporation is at present in- 
volved concerning the Barton Power Station and the 
alleged deleterious effect upon crops is likely to cause 
a mild revolution in power station practice throughout 
the world, since it has brought prominently forward this 
serious question of the action of sulphur from chimney 
gases. It was not so many years ago that the average 
large power station burned 100 to 500 tons of coal in 
24 hr., but now that we have stations burning anything 
from 1,000 to 5,000 tons the matter is becoming ex- 
tremely serious because of the enormous concentration 
of sulphur over a comparatively narrow area. I have 
suggested that the many different electricity authorities 
in London should unite and undertake scientific research 
on the subject at one of the London power stations. 

There are two major problems in connection with the 
steam-driven power station using the condensing turbine: 
The loss of over 50 per cent of the heat in the coal in the 
cooling water, and the serious waste involved in burning 
raw coal when this could be carbonized in front of the 
boilers, with recovery of the byproducts. Now we have a 
third and entirely new problem, that is sulphur in chim- 
ney gases, and sooner or later the American power station 
engineer will have to grapple with it. 

This again brings forward the ‘whole subject of gasi- 
fication or carbonization of the raw coal in the power 
station itself, since, of course, the gases and vapors in- 
volved can be relatively easily treated for removal of the 
sulphur, which is very different, as pointed out in the 
article, from handling a vast volume of combustion gases, 
such as by scrubbing with water. One of the troubles is, 
of course, that washing and cleaning the coal will not 
necessarily reduce the sulphur, since if any given coal is 
high in volatile sulphur and low in fixed sulphur a con- 
siderable reduction in the ash content by cleaning would 
make the sulphur problem even worse than before. 

London, England Davep BROWNLIE. 
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What's New in Plant Equipment 


HOW THE MANUFACTURER CONTRIBUTES TO THE JOB OF GENERATING 
TRANSMITTING AND APPLYING THE POWER SERVICES 





New-Type Filter With 
Self-Cleaning Feature 


HE “Auto-Klean” Cunofilter, a 

new-type filter for a variety of 
liquids, but particularly suitable for oil 
filtration in Diesel engines, has re- 
cently been introduced into this coun- 
try by the Cuno Engineering Com- 
pany, Meriden, Conn. This type 
filter has been in use in Great Britain 
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Fig. 1—Type V.L. filter with 
sump shut-off valve 


and Europe for several years. Models 
ranging in size from gasoline filters 
4 in. high to multiple units capable of 
passing 125,000 gal. of liquid an hour 
are available. 

The construction of the filters is 
shown in the illustrations. The filter- 
ing cartridge is built up of a stack of 


thin perforated disks, each separated 
by a thin metal spacer. The liquid to 
be filtered enters on the outside and 
passes through the spaces between 
the disks, the impurities being caught 
at the outer edge of the disks. 

During the assembly of the filter a 
cleaning blade is placed in between 
each disk. This blade extends out 
and is fastened to a stationary post. 
The filter is cleaned by turning the 
cartridge on its axis, thus causing the 
cleaning blades to sweep the edges of 
the disks free of solid matter. This 
matter drops to the bottom chamber, 
from which it may occasionally be 
removed. 

The fact that the filter can be 
cleaned while in operation hzs led the 
makers to install electric motors on 
the larger models for that purpose. 
Low pressure drop across the unit is 
also claimed for the filter. In the 
unit shown in Fig. 1 a plug cock al- 
lows the sump chamber to be shut off 
and cleaned without stopping the flow 
of oil through the filter. 





Flexible Coupling 
Without Flexing Member 


IMPLICITY of construction, flex- 
ibility without the employment 
of flexible materials and few parts 


Fig. 2—Assembly of filtering cartridge and detail 
of parts 
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are important features of the “Amer- 
ican’”’ flexible coupling recently intro- 
duced by the American Flexible 
Coupling Company, Erie, Pa. The 
coupling consists of only three parts. 
the two halves or flanges, which are 
fitted to the shafts, and a single con- 
necting member. The two halves ot 
the coupling are identical and inter- 
changeable when the bores are the 
same. The flange is cast in one piece, 
and a wide groove is machined in the 
face, leaving two jaws, at dd and 





The coupling assembled and dis- 
mantled to show construc- 
tional features 


BB in the illustration, between which 
the floating or connecting member C 
slides and by which the torque is 
transmitted. 

The center floating member C is a 
square hollow casting with a hole in 
the center slightly larger than the 
flange bore. To each edge: of this 
floating member is fastened a renew- 
able bearings strip D of bakelite or a 
similar tough non-metallic substance. 
These strips are the only parts of the 
coupling subject to wear, and they are 
readily replaced, without dismantling 
the coupling, by simply inserting a 
screwdriver through the holes FE in 
the jaw and removing the two screws 
holding the strip to the block. When 
the screws have been removed the old 
strip can be pushed out and a new one 
inserted without disturbing either of 
the machines or the alignment of the 
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shafts. To make it  self-lubricat- 
ing, the center member is hollow and 
filled with grease. The grease is dis- 
tributed to each bearing surface 
through four small holes, which are 
fitted with porous wood reeds and 
which are in direct contact with felt 
pads or wicks in the wearing strips, as 
at F. The grease supply is replen- 
ished through any screw hole in the 
block by the use of a grease gun. 
Another important feature of the 
coupling is the ease with which the 
machines can be installed after the 
coupling halves are in place. The 
coupling may be assembled from any 
direction laterally, vertically or head 
on, the final alignment heing made by 
simply applying a straight edge to the 
top or sides of the coupling. 
The design of the coupling makes 
it suitable for practically all classes of 
services in sizes from ;- to 22-in. 
shaft diameters. Fifteen sizes of 
couplings, ranging from #3- to 8-in. 
shaft diameters are available, and the 
other sizes may be had upon request. 


en 


Improved Turbine 
Cold-Water Meter 


EQUIREMENTS of the Ameri- 
can Water Works Association 
specifications are met by the improved 


in oil. Each gear has a long monel 
metal spindle, which revolves in two 
rubber-bushed bearings. All moving 
parts are carried in an inner frame, 
which can be lifted out as a unit by 
removing the cover. 

Sizes of the meter available vary 
from 10 to 6,400 g.p.m. and accord- 
ing to the manufacturer, the Worth- 
ington Pump and Machinery Cor- 
poration, New York City, the limits 
of capacity as specified are main- 
tained at flows that insure long life. 


Duplex unit pulverizer 


tion of two single No. 5 “Atrita 
units, which were described in the 
April 9 number of Power. The two 
units are assembled on a common 
shaft, with a feeder at either end and 
the discharge fans in the center. 

In other details the new unit fol- 
lows closely that of the single units 
and embodies such features as hous- 
ings of welded construction, heavy- 
unit cast-segment pulverizing pegs; 
roller bearings, and four-speed trans- 
missions in the coal feeder drives. 


of 15,000 Ib. capacity 








Cold-water meter with hard-rubber-covered turbine wheel 


cold-water turbine meter illustrated. 
The hard-rubber-covered _ turbine 
wheel is surrounded by a_ volute 
pattern chamber which has a sectional 
area at all parts equal to the volume 
of the discharge. The wheel is 
mounted on a bronze shaft fitted with 
a rubber pivot turning on an agate 
ball bearing. The meter registers 
through a three-gear train of monel 
metal inclosed so that it may be run 
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Duplex-Unit-Type Coal 
Pulverizer of Large 
Capacity 


HE accompanying _ illustration 
shows a duplex-unit coal pulver- 
izer of 15,000 Ib. per hour capacity 
now being put out by the Riley Stoker 
Corporation, Worcester, Mass. 
The unit is essentially a combina- 


Armored Cables 
of Large Diameters 


OWER and control cable in large 

diameters, with interlocked flex- 
ible metal armor for installations 
without a conduit in central stations, 
industrial and other interior wiring, 
has been announced by the General 
Electric Company, Schenectady, N. Y. 
The new armored cable can be run 
along walls, between partitions and 
under floors without the use of ducts, 
and the construction of the armor is 
such that turns can be made easily. 

Varnished cambric, rubber-insulated 
(either taped, braided or leaded) 
and paper-leaded cable can be sup- 
plied with the armor, in lengths up 
to 1,000 ft. for cables with an overall 
diameter of less than one inch, and 
in lengths up to 2,000 ft. for cables 
with an overall diameter between one 
and three inches. The cables can 
have any number and combination of 
conductors, and any outside diameter 
up to three inches. 

The armor is a layer of overlapping 
and interlocking metal tape, either 
galvanized steel or aluminum, so ap- 
plied that the cable is mechanically 
protected under reasonable installa- 
tion conditions. 
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Speed Reducer With 
Worm and Helical Gear 


RECENT addition to the line of 

speed reducers put out by Foote 
Bros. Gear & Machine Company, 
Chicago, Ill., is the right-angle re- 
ducer (type HGX) illustrated. 

The new unit has been developed 
to provide greater speed ratios than 
that given by the single-reduction 
unit (type HGS) made by the 
company. It consists of a standard 
single-reduction worm reducer with 
a set of helical gears mounted on the 
worm shaft and inclosed in a housing. 
The helical gears constitute the high- 





Speed reducer with helical gear 


speed element, which is made with 
four ratios, ranging from 1 to 1, to 4 
to 1. Like the standard reducer, the 
new unit is fully inclosed and is self- 
lubricating. It is fitted with anti- 
friction bearings, bronze worm gear 
and nickel-steel worm. 


—_——_@—_—_— 


“Uniclosed” Ventilated 
Motor 


LTHOUGH not totally inclosed,. 


the ‘*Uniclosed” motor illustrated 
offers the desired inclosing features. 
It is provided with a pressed steel 


Partially inclosed ventilated motor 
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General utility paint spraying outfit 


housing, embodies a dual fan blast, 
operates on the auto-start principle 
and has a solid die cast aluminum 
rotor and ball bearings. 

Ventilation is by two air streams, 
which are drawn through the motor 
by fans on opposite sides of the rotor. 
Each fan creates separate air cur- 
rents, which meet at the midle of the 
frame, where the heated air is ex- 
pelled on both sides through exhaust 
louvers in the cover. The cover is 
readily removed by loosening four 
screws. This exposes the air pas- 
sages for inspection and cleaning. 

The motor is manufactured by the 
United States Electrical Manufactur- 
ing Company, Los Angeles, Calif. 





Engine-Driven Welder 
With Idling Device 


N idling device which automat- 
ically reduces the speed of the 
gas engine when the welding opera- 
tion ceases and accelerates the engine 





Welder with covers removed 


again to the proper speed when the 
welding operation is started is in- 
corporated in the new model gas 
engine-driven welder put out by the 
Lincoln Electric Company, Cleveland, 
Ohio. The new welder is of 200 amp. 
rating and is powered by a four- 
cylinder Waukesha engine. 

Other features of the new model 
are the employment of a welded-steel 
canopy which totally incloses the out- 
fit, and unified control. The operat- 
ing controls are inclosed in a ven- 
tilated steel cabinet. 


Self-Contained Spray 
Painting Outfit 


DAPTABLE to a variety of gen- 
eral utility work, such as touch- 
ing up or repainting equipment and 
building walls of power and indus- 
trial plants, where a regular supply 
of compressed air is not available, is 
the pressure-cup spray gun put out by 
the Binks Manufacturing Company, 
3114 Carroll Ave., Chicago, IIl. 

The unit, which consists of a mo- 
tor-driven air compressor, receiver 
and spray gun is completely self-con- 
tained, with the compressor and _ re- 
ceiver mounted on a_pressed-metal 
base, which in turn, is mounted on 
rubber feet. The compressor has a 
capacity of 2.16 cu.ft. of air per 
minute and is belt driven by a 4-hp. 
motor. The spray unit is fitted with a 
one-quart all-metal container and a 
pressure-cup spray gun supplying an 
atomized flat spray four inches in 
width. Ten feet of rubber-covered 
electric cord and ten feet of braided 
rubber hose are furnished with the 
unit. 


Heat Exchangers for 
All Services 


HE LINE of heat exchangers 

put out by the Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa., has been ex- 
tended to include units for practically 
every application in the power plant 
and industrial fields. 

To provide flexibility the ex- 
changers are usually furnished in 
multiple units and installed in battery 
arrangement, with bypass valves 
between the units. Exchangers are 
now available with cast-iron, rolled- 
steel plate or hammer-welded-steel 
shells, forged-steel flanges, and with 
tubes of seamless drawn steel or 
admiralty metal in tube plates of 
rolled steel, naval brass or any special 
alloy as best meets the installation 
requirements. 
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FROM AMONG 
READERS’ 


Conducted by L. H. Morrison 


UPERHEATING IN A REDUCING 

VatveE—On a steam line that car- 
rics dry saturated steam at 100 lb. gage 
pressure, I have placed a reducing valve 
to reduce the pressure to 20 Ib. Will 
the steam delivered to the low-pressure 
side be superheated? E. G. G. 


Neglecting the heat lost by radiation, 
a given weight of steam discharged 
through the reducing valve will contain 
as much heat as it had before passing 
through the valve. A pound of dry 
saturated steam at the pressure of 100 
Ib. gage, or 115 Ib. per sq.in. absolute, 
contains 1,188.8 B.t.u., and a pound of 
dry saturated steam at the pressure of 
20 Ib. gage, or 35 lb. per sq.in. absolute, 
contains 1,166.8 B.t.u. Hence, without 
loss of heat in passing through the re- 
ducing valve each pound would con- 
tain 1,188.8 — 1,166.8 = 22 B.t.u. more 
than necessary for a saturated condition 
at the reduced pressure, and therefore 
the steam would be in a_ superheated 
condition for the reduced pressure. Re- 
ferring to tables of the properties of 
superheated steam, it may be seen that 
for a pressure of 20 Ib. gage, or 35 Ib. 
per sq.in. absolute, and a heat content 
of 1,188.8 B.t.u., the temperature would 
be 303.7 deg. F., and as the temperature 
of dry saturated steam at the pressure 
of 20 Ib. gage is 259.3 deg. F., the steam 
would be superheated 303.7 — 259.3 = 
44.4 deg. F. 


——— 


g ucues oF VacuuM Not DEetTErRMI- 
NABLE From TEMPERATURE—Cannot 
the number of inches of vacuum or 
absolute pressure of a condensing system 
be known from the pressure correspond- 
ing to the temperature of dry saturated 
steam as shown by the steam tables? 

R. B. 


The temperature is not an index of 
the pressure, because of the presence of 
an unknown quantity of “air.” The 
exhaust of an engine*is’a° mixture of 
water, vapor and gases, the gases being 
a mixture of those originally dissolved 
in the boiler-feed water and atmospheric 
air which leaks into those parts of a 
condensing svstem in which a partial 
vacuum is maintained. Hence the ab- 
solute pressure within the condenser, as 
indicated by a vacuum gage, is that 
of water vapor at the pressure corre- 
sponding to the temperature, plus the 
pressure due to any gases present. As 
there always are more or less of the 
gases present, an actual vacuum-gage 
reading always shows higher absolute 
pressure than the pressure correspond- 
ing to the temperature. In a normally 
tight condenser this difference is small. 
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Cer A THREE-PHAsSE Motor 
To Two-PHAsE Operation — le 
have a 25-hp. 3-phase 60-cycle 440-volt 
1,200-r.p.m. squirrel-cage motor which 
we wish to reconnect or rewind for two 
phase and the same voltage, frequency 
and speed as at present. The winding 
has 60 coils of 9 turns each grouped in 
a single-delta winding... What must -be 
done'with the winding to make it oper- 
ate on two phase? G. P. 


A single-delta winding regrouped in 
single-series two-phase will be, good for 
140 per cent of the three-phase winding 
voltage. That is, if the three-phase 
winding is good for 440 volts, the two- 
phase winding will have sufficient turns 
for 440 * 1.4= 616 volts. In the two- 
phase winding there will be 30 coils of 
9 turns each in series, or a total of 
270 turns, in each phase. Each turn 
will be good for 616 — 270 = 2.28 volts. 
Then, 440 volts will require 440 — 2.28 
== 193 turns in series. There will be 
30 coils in series in each phase and each 


PROBLEMS 


coil need only 193 306.4 turns 
say 6 turns in series. Since the number 
of turns in series is to be reduced by 
one-third, the size of the conductors can 
be increased about 50 per cent. If this 
size conductor is found to be too large 
for convenient handling, two conductors, 
one-half the size, may be used in parallel. 
To compensate for the 0.4 turn that was 
dropped, the pitch of the coils may be 
increased one slot. That is, the coil 
pitch may be made 9 instead of 8. 

It should be noted that 60 coils cannot 
be grouped in a symmetrial 6-pole delta 
winding. A 54-coil or a 72-coil winding 
can be connected 6 pole three phase and 
have an equal number of coils in each 
pole-phase group, but 60 coils cannot 
be so connected. How the 60 coils are 
grouped in the 6-pole winding in ques- 
tion can be determined only by inspec- 
tion. It may be that 6 coils are left dead, 
making a total of 54 active coils; or all 
the coils may be grouped into the wind- 
ing. In either case the foregoing cal- 
culations are practical. 





PREVIOUS 


DISCUSSED 


THE QUESTION 


yews graduated from 
an cngincering school 
in June, I think I would 
like power engineering 
but find that to start I 
must first go into a boiler 
room. Is there cnough 
future in power engineer- 
ing to justify this step? 
R. C. DE S. 





F ONE expects to become a power 

plant engineer of recognized ability, 
he will have to start in the boiler room. 
Like myself, he may have to step a little 
outside and wheel in coal, or carry pipe 
dope and wrenches for the pipefitter. 
I am quite sure that the head fireman 
would not let a young graduate open 
and close valves in his domain even if 
the graduate did carry a “sheep skin” 
under his arm. And besides, a graduate 
has no corner on all the knowledge in 
the world; the old head fireman has a 
whole hatful of tricks about boilers, 
though it makes him scratch to read a 
water meter. 


QUESTION 


BY READERS 


But one should not get discouraged 
because he cannot start at the top. The 
writer had plenty of education when he 
came to the power plant a little more 
than three years ago as a coal heaver. 
He had taught school, had been the 
editor of a daily paper and was a grad- 
uate of a law school. Power plant 
work is interesting if you like work. 
Besides, one’s schooling will come in 
handy; soot, grease and ashes mix fine 
with education if used in the right pro- 
portions. 

There is plenty of future for the 
young graduate if he is made of the 
right metal. Chief engineers in indus- 
trial plants usually rate as high as de- 
partmental heads, and as high as man- 
agers of central stations ; besides, master 
mechanic, superintendents and chief ex- 
ecutives may come up through the boiler 
room. G. DoLvar. 

Anderson, Ind. 


—o— 


.* YOU have been graduated from a 
good engineering school, by all means 
go into boiler rooms and get some prac- 
tical experience. I would suggest vou 
first try a one-boiler plant having an 
up-to-date boiler and mechanical stoker. 


POWER — September 10,1929 











ee a a” a oe 








is. 


ay 
yy 
1 








and do not leave a stone unturned until 
you feel sure you have explored it and 
know every thing about it. Three 
months will be sufficient if you are the 
right kind of man. 

Then get into a boiler room with six 
or more boilers. Stay in this place at 
least six months; you are sure to see 
quite a difference in ways of doing 
things in the two plants. 

If you apply the knowledge you ab- 
sorbed at school to the practical ex- 
perience you will acquire in the boiler 
rooms, you will no doubt be able, in 
time, to cross swords with most power 
engineers. 

Your experience will cover everything 
from coal storage and handling to the 
operation of the boilers. 

If you do all this interesting work in 
a thorough, businesslike manner, you 
will gain an experience that will be of 
the greatest value, no matter how high 
you may go in your profession, and this 
can be done in one year or less. 

Last, but not least, you will come in 
close contact with the men who handle 
all this equipment. You will no doubt 
be surprised what good fellows most of 
them are and how little they know of 
some things you think are easy, and you 
will be more than surprised over the 


things that they know that you were not | 


so sure about. Joun RENNIE, 
Joseph Bancroft & Sons Company. 
Wilmington, Del. 
o, 
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T IS often said by those who have 

reached the age when their activities 
in the engineering line are on the ebb 
that the work is not what it used to be. 
A young man hearing them might be 
discouraged. The demand for power 
today, however, is so much broader and 
more diversified than formerly that the 
best minds are needed to solve the prob- 
lems that are continually arising. 

It is true that the number of operat- 
ing men has been reduced greatly on ac- 
count of centralization of generating 
plants, but for the man who can design. 
plan and organize, the future is un- 
limited. 

Since the boiler room is the source of 
the generating medium, it is demanding 
more and more attention. Whether 
water will remain the fluid to be used 
is somewhat of a question, but there is 
no doubt that coal will be used for many 
vears to come. 

The opportunities of the future will 
not be lacking, and the questioner will 
find that love of the work, continual 
efforts and the right viewpoint will 
bring him much that is desirable. 

G. H. KIMBALL. 

Cambridge, Mass. 

2, 
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HE opportunities and future of 
power engineering are equal to, if 
not better than, other branches of engi- 
neering. The important questions are 
qualifications and personal interest. 
The man who will make a success in 
the power plant likes to work with ma- 
chinery and equipment and will find a 
boiler room very interesting. He thinks 
of the results he is accomplishing, of 
the details he is learning, of good and 
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bad points of equipment or operation, 
rather than the overalls he is wearing. 

Another man will prefer working 
over a drafting board, doing statistical 
work, or any of the numerous trades or 
professions which may or may not in- 
volve physical exertion. 

It is assumed that the graduate is 
aware of his inability to do anything 
other than routine work until he has 
acquired practical experience. 

The chances for real success are much 
reduced if a person looks upon his work 
as drudgery, either physical or mental. 

I would strongly recommend that this 
particular graduate consider some other 
type of position, where the work even 
during his training or apprenticeship 


A Question 
For Our Readers 


E WISH to obtain 

about 5,000 1b. of 
steam at 40 1b. gage. Cowd 
we place an injector-type 
steam pump in the exhaust 
from a 500-hp. engine op- 
erating agaist a_ 5-lb. 
back pressure, using live 
steam in the nossle? 

ae ae 





Suitable answers (of 200 words 
or less) from readers will be 
paid for and published in the 
Oct. 8 issue. 











period is more to his liking. No power 
executive would employ, with the idea 
of developing him for a_ responsible 
position, a graduate who hesitated at 
working in a boiler room. 
A. E. Livineston, Eff. Engr. 
Staten Island Edison Corp. 
Staten Island, N. Y. 
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YEAR ago this same problem con- 

fronted me. In my graduating class 
I was the only one entering the power 
field. The small percentage of men 
going into this line of work is a general 
condition, thereby making the sup- 
ply low. 

We are living in a mechanical age. 
The power industry supplies the major- 
itv of the energy for it; consequently the 
power field must expand with the de- 
velopment of industry. 

Applying one of the fundamental laws 
of economics to these conditions, I de- 
cided that there was a big future in 
power engineering, because where the 
supply is low and the demand high, the 
price goes up. 

The boiler house is the vital part of 
the plant, because the amount of money 
made is determined primarily by the 
economy of boiler operation. Trying to 
gain power experience without working 
in the boiler house is like trying to hunt 
elephants in Kansas. You have to go 
where the elephants are. 

Joun Burt Ha4zeEt, 
The Toledo Furnace Co. 
Toledo, Ohio. 


Y ALL MEANS go into power 

engineering. You are very fortu- 
nate in finding yourself in a position to 
be graduated, as it were, from an engi- 
neering school into a boiler room. 

According to my view, it would be 
much more advantageous to advance in 
the realm of power from the boiler 
room to the lecture room. 

The future you have in this branch 
of science is unlimited, and will open 
up many opportunities which have no 
doubt been lying dormant. 

When attending the Engineering 
School at Glasgow, Scotland, power 
engineering was my aim and _ target 
through the many classes I was attend- 
ing in my course of studies. 

I have not been disappointed. Power 
is a big field and the boiler room gave 
me the inspiration and -the wherewithal 
to educate myself, working by day and 
studying by night. 

Cuartes E. S. Eppir, 
Power Plant Engineer, 
Pennsylvania Salt Mfg. Co. 
Wyandotte, Mich. 
~ fo 

AM INCLINED to think that there 

will not be much of a future in power 
engineering for any one unless he at 
some time or other goes into a boiler 
room and gets some honest-to-goodness 
first-hand experience in the actual and 
responsible operation of the very heart 
of a power plant. 

If there is any place where a saving 
may be made, likewise a waste, it is in 
the boiler room. 

I do not belittle college training. Pos- 
sibly the better the education in theory, 
the shorter will be the stay in the boiler 
room, but this should be the first step 
in the training of a practical power 
engineer, and a young man is all the 
better equipped by his stay in the boiler 
room to meet the emergencies that are 
sure to come later on. 

Not only this, but there is nothing in 
this world that will give a man a feeling 
of confidence in his ability to meet every 
situation that may arise, like having 
done, at some time or other, ‘each and 
every task that is connected with his 
business, Eart PacGett. 

Coffeyville, Kan. 

2°, 
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HERE is a great future in the 
engineering field, especially for a 

technical man. Large developments are 
constantly under construction. But a 
man must not think he will like power 
engineering, as the question states: he 
should “know.” One cannot make an 
engineer out of one’s self if one is in- 
clined to be a salesman, although a little 
practical education would help. 

Starting in the boiler room is no 
disgrace; it is a great help to a success- 
ful engineer. The field is large for the 
graduate who is willing to work. There 
are few lines that will not justify a 
man’s entering, if he is interested and 
goes into the one he chooses with the 
purpose of specializing. 

H. H. Fincu, 
Chief Engineer, Power House. 
Grays Harbor Railway & Light Co. 
Aberdeen, Wash. 





The GRADUATE and His WORK 


In THIS HUMAN 


DOCUMENT Professor 


Magruder follows the trail of engineering educa- 
tion from the Philadelphia Centennial of 1876 to 
industry’s reception of the 1929 graduate. The 
article is an abstract of a paper presented before 
the recent Columbus convention of the Society for 


the Promotion of Engineering Education. 


T THE time of the Philadelphia 

Centennial in 1876, only clergymen, 
lawyers, doctors and those who were to 
be cultured gentlemen went to college. 
For a man to have gone to college and 
then to go into an engineering shop was 
to prove that he was “queer,” “off,” un- 
usual, or else “smart.” 

If he went to an institute of tech- 
nology, he probably studied mathe- 
matics, physics and chemistry, each for 
two or three years; he devoted three 
years to belles lettres, alias English; 
three years to French and likewise to 
German; plenty of time to beaux arts, 
alias drawing, with French curves, Ger- 
man instruments, British water-colors 
on Wattman sheet-paper, in order to 
make a set of drawings which formed a 
“projet.” The first angle of projection 
was used. Shade lines told whether a 
circle represented a projection or a hole. 

Every machinist hardened and ground 
his own tools and chisels. Every drafts- 
man ground his own stick-ink in a por- 
celain saucer. Bottled ink was un- 
known. To talk about anything less 
than a hundredth of an inch was to be 
academic and “highbrow.” Thousandths 
were almost unknown and were never 
split. The making of interchangeable 
parts was almost impossible. Either 
foot- or engine-powered lathes were 
used; and, if the latter, they might be 
thread-cutting, especially for bolts and 
nuts which were fitted and mated. 

An imported steam-engine indicator 
from Elliott of London was a rare in- 
strument. Isherwood’s tests of high- 
pressure marine engines using steam at 
25 to 45 lbs. pressure had been made 
during, and in the ten years after, the 
Civil War. They were the classics of 
the profession. The work of Charles E. 
Emery, Will Kent (then just out of col- 
lege) and others at the Philadelphia 
Centennial pushed steam-boiler testing 
up to a high peak. The Centennial 
standards of 75 lb. gage pressure and 
100 deg. F. feed water were the best 
possible at that exposition. 

George H. Corliss could design, ma- 
chine, select and buy suitable materials, 
get men to help him, make sales, deliver 
the engine, finance the transactions, 
take his pay in half the savings effected, 
and so prove himself to be an expert in 
mind, materials, men, merchandising 
and money. 
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When Charles T. Porter added 
weight to the crosshead and piston of 
his engine and drove a rolling mill di- 
rect and not through a breaker and 
gears, he was thought to be “off,” as the 
term “energy” was beginning to replace 
“vis viva” in the language of analytical 
mechanics, and inertia only was a 
synonym for laziness. 

There were few students then in the 
half dozen so-called “institutes,” or en- 
gineering colleges, and they were us- 
ually in civil engineering. They studied 
land surveying and what civil engineer- 
ing was then available. Rankine and 
Mahan were the texts for civil and mili- 
tary engineering students, respectively. 
The mechanical engineering students 
likewise studied from English or Ger- 
man texts, such as Rankine’s “Applied 
Mechanics” and his “Steam Engines” 
and Dubois’s translations of Weisbach. 

Steam tables were proprietary. We 
used a steam table going to 150 Ib. ab- 
solute pressure which had been “calcu- 
lated for the Harris-Corliss engine” and 
which had been used by John W. Hill 
at the Cincinnati Industrial Expositions 
in 1874 and 1875 and was published in 
his 68-page “Manual for Engineers and 
Steam Users” and put out by William 
A. Harris as a “guide to the user and 
to serve as an index to the merits of the 
Harris-Corliss Engines.” 

The civil engineer was the man who 
harked back to the Romans and to im- 
ported cement made from British Port- 
land stone. The mechanical engineer 
was the man who had the mind of the 
inventor, the manual skill of the artisan, 
the artistic skill of the architect and 


.sculptor, the business sense and acumen 


of the banker, and the shrewdness of the 
salesman of Yankee notions. There 
were no electrical engineers, but teleg- 
raphers only, because Grove, Daniel 
and gravity cells were too expensive to 
operate anything bigger than a sounder 
and a relay. 

Most students then were fresh from 
high school and quite academic. Very 
few had had any practical or serious 
technical or business experience. The 
college-trained psuedo-engineer had to 
prove both his metal and his mettle. A 
few employers were willing to try him 
out, just as some people like to eat an 
occasional meal at a hotel in order to 
try out a new food. He was looked on 


By Wo. T. MAGRUDER 


Professor of Mechanical Engineering, 
Ohio State University 


with suspicion, as he still is in some 
narrow trade-bound circles. Because he 
was badly handicapped psychologically, 
he not infrequently met the wishes of 
his opponents by making mistakes and 
proving to their satisfaction that he 
“knew nothing nohow.” 

Most of the larger colleges of engi- 
neering now require the undergraduate 
to get out into industry and either spend 
at least one or two summers of from 
ten to twelve weeks in engineering 
practice in a surveying corps, an engi- 
neering shop or office, in engineering 
construction work, or similar occupa- 
tion, before beginning the work of the 
senior year, or else to alternate five 
weeks in college and five weeks out of 
college in a co-operative course. Few 
of the colleges ‘are now graduating “kid- 
glove” engineering students. 

The training today is much more 
practical, experimental, and just as 
analytical, as it was fifty years ago. 
Then it was academic and solely funda- 
mental and somewhat British. Twenty- 
five years ago it was theoretical and 
somewhat German. Today it is in- 
tensely practical, economic and quite 
American. We Americans put a bonus 





“GeorcE H. Coruiss could 
design, machine, select and 
buy suitable materials, get 
men to help him, make sales, 
deliver the engine, finance 
the transactions, take his pay 
in half the savings effected, 
and so prove himself to 
be an expert in mind, ma- 
terials, men, merchandising, 
and money.” 











on results obtained, even if analysis and 
looks may have to be sacrificed for eco- 
nomic results. 

In measuring graduates, various 
yardsticks and specifications are used, 
depending largely on the work to be 
done and the point of view of the em- 
ployer. Height, weight and athletic 
ability are called for, as they sometimes 
denote health, ruggedness and endur- 
ance, especially in railroad, steel and 
rolling-mill work. Having come from 
the farm may be an asset for some 
work; while being  city-trained is 
equally important for other lines. 
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Being a member of a social fraternity 
denotes popularity, the removal of sharp 
edges and corners and the ability to mix 
and to get along with others. Lack of 
funds to pay these extra-tuition fees has 
handicapped some excellent students 
working their way through college. 
Membership in certain honor frater- 
nities should signify knowledge and 
brightness as a student. But it may 
mean only ability as a_ lesson-getter. 
Membership in certain general honor 
fraternities means not only high aver- 
age scholarship for three or four years, 
but popularity, likeableness and unim- 
peachable integrity as the member is 
known to his classmates. Point ratios 
and grades are indicative of mental 
ability, attention to the duties and busi- 
ness of the day and of general intelli- 
gence. 

Taking part in extra-curricular ac- 
tivities, societies, publications and ath- 
letics indicates breadth of interests, bus- 
iness ability, shrewdness in perceiving 
the best way to get one’s name before 
the student body. Earning one’s income 
as one spends it betokens thrift, self- 
denial, self-command, saving the pen- 
nies, cutting the corners. In general it 
is a good sign, 

It is very difficult to predict how a 
group of students is likely to develop in 
the future, and particularly if they get 
into unfavorable and discouraging sur- 
roundings rather than those that are 
helpful and stimulating. For this sea- 
son personnel managers, employment 
agents and men in similar position have 
most difficult tasks to perform when 
they visit a college, meet students singly 
or in groups, try to draw them out and 
get them talking about themselves, their 
past, and their hopes for the future, and 





“THE Civit ENGINEER was 
the man who harked back to 
the Romans and to imported 
cement made from British 
Portland stone. The mechan- 
ical engineer was the man 
who had the mind of the 
inventor, the manual skill of 
the artisan, the artistic skill 
of the architect and sculp- 
tor, the business sense and 
acumen of the banker, and 
the shrewdness of the sales- 
man of Yankee notions.” 











then decide at the end of a ten- to thirty- 
minute interview whether or not to 
offer them employment and just where 
the graduating student will fit into their 
particular industry and how they can 
use him advantageously to both parties. 
Both instructors and employers are 
ikely to deceive themselves and be 
weatly in error in their opinions and 
timates of some students. Personnel 

ychology is a study that cannot be 
astered overnight. 


. 
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Much has been said in recent years 
on “waste in industry,” referring to the 
waste of materials and in methods of 
labor. Unfortunately, little has been 
said on the more vital subject of waste 
of men and of using men unwisely. It 
is too large a subject for this paper, but 
the day is approaching when the em- 
ployment managers will have to be 
psychological and human engineers, as 
is the case today with a few companies. 

Having kept fairly accurate statistics 
of the requests made for our mechanical 
engineering graduates for over a dozen 
years, I can show evidence that about 
a hundred employers each year now 
write in and try to secure men for the 
over two hundred positions which they 
would like to fill with our graduates, 
provided they were available and were 
of the desired kinds and quality. In re- 
cent years some thirty-five or forty 
companies, and not always the same 
companies every year, have sent from 
forty to fifty men, exclusive of scouts, 
to visit us for from one to six days to 
solicit the services of the graduates in 
engineering, and sometimes those in 
commerce and arts, of this university. 
In 1928, thirteen students accepted em- 
ployment with the 105 companies that 
applied. The other fourteen members 
of the graduating class obtained their 
positions by their own efforts. Some 
companies have been sending interview- 
ers and solicitors to the colleges for 
twenty to twenty-five years. If the out- 
put of the engineering colleges really 
is so worthless, unusable, “unqualified 
to accept responsibility in engineering 
work” as is alleged, why do companies 
spend from $50 to $1,000 and more to 
secure this human material from each 
one of a number of engineering colleges 
—and keep on doing so year after 
year—and why do they load responsi- 
bilities on the young men, after only a 
year or two of training? The fact is 
the engineering colleges have become 
the apprentice school for executives for 
an increasing number of industries. 

The picture that some personnel in- 
terviewers can paint of the student, pro- 
vided he has co-operated in making 
himself known to his would-be em- 
ployer, shows remarkable accuracy of 
judgment and skill in measuring the 
characteristics of young men. It is 
compounded of physical qualities and 
peculiarities, mental and scholastic abil- 
ity, general intelligence, personality, 
leadership, initiative, resourcefulness 
and self-reliance, reliability, industry, 
accuracy, quickness, thoroughness, neat- 
ness, the probability of future growth 
and development, and, above all else, of 
moral character. 

Today much consideration is given to 
the study of human aptitudes. The new 
employee is made to feel at home by the 
man who employs him. He is assisted 
in finding a suitable and comfortable 
boarding house, in becoming known and 
in making friends, and so to develop 
regard for his fellow employees and 
loyalty to the company. 

Industries are always looking for ca- 
pable material in the form of men whom 
they can train for positions of responsi- 


bility and to become executives. Numer- 
ous companies search the colleges, inter- 
view students and professors with the 
greatest of care and with the hope of 
finding the unusual man whom they can 
train. It behooves the engineering edu- 
cators to co-operate with them in every 
way possible, fair and wise. The un- 
usual man needs little assistance, it is 
true. 

The men who need the care, attention 
and guidance of the faculty are those 
who are not even “average” students, 
because of physical and mental handi- 





“STEAM TABLES WERE PRo- 
PRIETARY. We used a steam 
table going to 150 Ib. abso- 
lute pressure which had been 
‘calculated for the Harris- 
Corliss engine’ and which 
had been used by John W. 
Hill at the Cincinnati Indus- 
trial Expositions in 1874 and 
1875 and was published in 
his 68-page, ‘Manual for En- 
gineers and Steam Users’ 
and put out by William A. 
Harris.” 











caps which they have inherited and 
against which they may be fighting. 
While the world may not owe them a 
living, industry does need them and can 
use them. The problem is where and 
how they can be best employed as hu- 
man beings so that they can make of 
themselves the best and happiest of citi- 
zens. The demand for engineering 
graduates who are capable and willing 
to work is far in excess of the supply 
and is a vast improvement over the sit- 
uation fifty years ago. The greatest 
problem today before the engineering 
educator and employer is to fit the grad- 
uate to his work and the work to the 
graduate. 

A New BuLtetin on bearings and 
their lubrication has been issued re- 
cently by the Vacuum Oil Company, of 
New York City. This 48-page publica- 
tion is unusually attractive and full of 
valuable information to any one inter- 
ested in this subject. It deals with the 
various types of bearings classified in 
accordance with the way in which the 
motion of the moving part is controlled, 
lubrication of bearings, principles of 
the lubricating oil, film and wedge, the 
formation and maintenance of the iubri- 
cating oil film, and some good practical 
information dealing with the character- 
istics of lubricants, their selection, the 
correct lubrication of bearings and bear- 
ing troubles. To illustrate some of the 
wide variations encountered in practice 
special examples of bearing lubrication 
are presented. The bulletin is indexed 
and is thus a convenient source of in- 
formation on lubrication that engineers 
in general should keep on file. 
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Events and Men in Power’s Field 


THE EDITORS WILL WELCOME THE CO-OPERATION OF READERS IN REPORTING 


INTERESTING HAPPENINGS, PERSONAL OR OTHERWISE 





Spot * News 


PLANS for the construction of a new 
30,000-kw. steam-electric generating 
station for the Oklahoma Gas & Elec- 
tric Company to be located at Belle 
Isle Lake in Oklahoma City have been 
announced by J. F. Owens, vice-pres- 
ident and general manager of the com- 
pany. 
x ok Ox 


FORMATION of an electric power 
holding corporation known as the Cie 
Europe-enne pour Entreprises d’Elec- 
tricite et d’Utilite publique (Europel), 
with a capital of 1,325,000,000 lire, has 
been announced in Brussels, Belgium, 
according to reports of the Department 
of Commerce. 


LARGE-SCALE WORKING of Rus- 
sia’s peat bogs by hydraulic pressure 
and other up-to-date methods is con- 
templated by the Soviet Government. 
By 1933 a production of over 18,000,000 
tons @ year is anticipated from these 
bogs, which are estimated to contain 72 
per cent of the world’s peat resources. 


* * * 


FOLLOWING UP his recent declara- 
tion that electric rates should be 
equalised throughout the state, the 
same as railroad fares, Governor Roose- 
velt has sent a questionnaire to the 
mayors of all cities and villages in New 
York, the replies to which he will use, 
it is intimated, as a basis for legislative 
recommendations on power develop- 
ment in the state. 


AN EXHAUSTIVE SURVEY of the 
hydro-electric power possibilities of the 
James River in Virginia will be initi- 
ated by the United States War Depart- 
ment month, according to Col. Henry 
M. Jewett, district engineer at Norfolk, 
who will have charge of the project. 


* * * 


DEVELOPMENT by the Bureau of 
Standards of a precision voltmeter 
which will measure alternating voltages 
between 20 and 300 volts with an error 
of only .01 was announced recently by 
the Department of Commerce. 
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Installation of First Unit 
Completed at Gorgas Steam Plant 





NSTALLATION of the first 60,000- 

kw. generating unit in the Alabama 
Power Company’s new Gorgas steam- 
electric plant was completed recently. 
This plant, designed for an ultimate 
rating of 240,000 kw., is built on the 
Warrior River about 24 miles north- 
west of Birmingham and just across 
Baker’s Creek from the older Gorgas 
plant, which has two 20,000-kw. units 
and one 30,000-kw. unit. The two 
plants will be operated as one, and 
their combined rating of 130,000 kw. 
will outrank that of any single steam 
plant in the South. 

Located on a particularly desirable 
site, which provides an ample supply of 
coal and condensing water, Gorgas has 
many unique features. Both its 60,000- 
kw. generating unit and 70,000-sq.ft. 
condenser, using 85,000 gal. of water 
per minute, are said to be the largest 
in the South. The boilers are con- 
trolled by push buttons and fired by a 
specially designed pulverized coal 
system. 

In an article in a recent issue of 
Powergrams, A. T. Hutchins, superin- 
tendent of production for the Alabama 
Power Company, gives the following 
data on the engineering details of the 
plant : : 

The turbine was manufactured by the 
General Electric Company and has a 
capacity of 60,000 kw. at 90 per cent 
power factor. It uses steam at the 


throttle at 400 lb. gage pressure and 
750 deg. F. total temperature, and. is 
connected to closed heaters so that 
steam may be bled from the various 
stages of the turbine to heat the feed 
water. The generator is wound for 
13,800 volts, three phase, 60 cycles, and 
is direct connected to its own exciter. 
The construction of the turbine will 
permit carrying 66,700 kw. by merely 
reducing the amount of steam bled for 
feed-water heating. The steam from 
the turbine exhausts to a condenser of 
70,000 sq.ft. built by the Worthington 
Pump & Machinery Corporation. 
Other points of interest in the genera- 
tor room include the concrete founda- 
tion for this machine which is especially 
massive and free from vibration, Besides 
the generator with its exciter, there are 
in the main room three boiler-feed 
pumps, two of which are motor driven 
and one steam driven. In a bay between 
the turbine room and the boiler room 
and directly above the piping gallery 
are two single-effect evaporators, which 
will provide pure water for the boilers 
to supplement that returned from the 
condenser due to various steam uses 
about the plant in which the steam is 
not condensed. The vapor from these 


e 
evaporators passes to a closed heater.- 


through which boiler-feed water i 
passed in series, with the closed hea 
ers using steam bled from the turbine. 

In the boiler room area on the fir 
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floor levei are the ash hoppers from 
which the ash is removed through the 
use of water jets, these ashes being 
delivered to an aréa of low ground lying 
immediately east of the plant site. 
Under the boiler proper and above the 
three ash hoppers rises a furnace having 
a volume of 24,000 sq.ft., three sides of 
which are inclosed with Finn type boiler 
tubes, the other side, in which the eight 
burners are mounted, being built up 
above these burners with a suspended 
wall carrying removable tile. 

The boilers proper each contain 30,- 
315 sq.ft. of heating surface—which is 
connected with the boiler drum through 
four-inch risers. This drum is 34 ft. 
23 in. long and 72 in. in diameter and 
was, at the time it left the factory, the 
largest drum built to withstand a pres- 
sure of 477 lb. gage which had ever 
been manufactured. 

Heated air is used to aid combustion 
and is applied to the pulverized fuel 
burners by a forced-draft fan which 
forces it through the air pre-heater, the 
necessary connecting ducts, and the 
vanes of the burner itself. The pul- 
verized fuel is carried to the burners 
by air supplied from another fan, known 
as the primary air fan, which has a 
capacity of 26,650 cu.ft. per minute. 
The eight burners with which each 
boiler is equipped are guaranteed to 
burn sufficient coal to produce 450,000 
lb. of steam per hour, but the trial runs 
developed a capacity of more than 
500,000 Ib. of steam per hour. The 
operation of the two boilers comprising 
the first unit is controlled by push but- 
tons and instruments installed on five 
panels located on the operating floor and 
opposite a point midway between the 
two boilers themselves so that the boil- 
ers are easy of access from the control 
panels. Supplementing the control on 
these panels is equipment for automatic 
control of the principal functions of the 
steam mechanism. The operator may 
at will adjust the amount of coal being 
fed, the amount of air being forced into 
the furnace and removed from it, and 
the rate of water fed to the boilers, or 
may place each one of these essential 
operations under the control of auto- 
matic equipment. 


_»@—————. 


Palestine’s First Power Station 
Nears Completion 


Three small Diesel-electric power 
plants, at present supplying Palestine 
with less than 2,000 hp., are to be re- 
tired at the end of this year, upon the 
completion of the great hydro-electric 
station now under construction below 
Lake Tiberias, on the Jordan River. 
Between this site and the lake, a stretch 
of about ten miles, the Jordan has a 
drop of about 150 ft., and this head is to 
be utilized in driving two vertical- 
shaft turbine-generators, each capable 
of developing 8,000 hp. A third 8,000- 
hp. unit will constitute a spare. The 
current so developed will be carried at 
66,000 volts over two transmission lines 
to Haifa and Jaffa, the leading seaports 
of Palestine. 
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Six Men Dead and Five Seriously Burned 


from Pulverized Coal Explosion 


NE of the most disastrous accidents 

that ever occurred in a pulverized 
coal installation took place in the 
Joliet, Ill., malleable-iron foundry of the 
William E. Pratt Manufacturing Com- 
pany. Of eleven men exposed to the 
danger, six are dead. Five were seri- 
ously burned. The property damage 
was nominal, amounting to but a few 
hundred dollars. The accident happened 
on Wednesday, July 31, and by Aug. 5 
the fuel-preparation plant was again in 
operation. While this installation is not 
in the power plant itself, it should be of 
interest to the power engineer, because 
pulverized coal equipment used in indus- 
trial furnaces usually comes under his 
supervision. 

To serve three out of four melting 
furnaces having an aggregate capacity 
of 120 tons per day, the fuel prepara- 
tion plant is in a separate building, or 
silo, 32 ft. in diameter and 45 ft. high to 
the base of the roof. As indicated in the 
accompanying drawing, the upper por- 
tion is devoted to the storage of raw 
coal, mostly #-in. nut. A central fuel- 
preparation plant equipped with a verti- 
cal dryer, two pulverizers, each rated at 
14 tons per hour and serving as a 
standby for the other, and a pulverized 
coal storage bin receiving from either 
machine is in the room below. The bin 
is vented and at the bottom is equipped 
with four screw conveyors terminating 
in crosses, from which the coal drops 
into individual pipe lines from 150 to 
300 ft. long running to three furnaces, 
as, contrary to original plans, the fourth 
furnace has not been equipped for pul- 
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verized coal. Air introduced into these 
lines from a low-pressure blower is the 
carrying medium. 

Reference to the drawing will show 
the dryer to be of the stationary verticai 
type, connected on one side with an in- 
dependently fired furnace and on the 
other with an exhauster that pulls the 
hot gases through a narrow column of 
coal constantly maintained in the dry- 
ing compartment and discharges them 
through a dust collector to the atmos- 
phere. A thermostatic control valve ad- 
mits cold air if the gases rise above a 
predetermined temperature. A _ rotary 
drum feeder whose speed is controlled by 
regulation of the direct-current driving 
motor transfers the coal to a screw con- 
veyor delivering to the pulverizer. Each 
mill is provided with a separator con- 
sisting of a system of baffle plates that 
return the coarse particles to the mill 
and permit the exhauster to draw out the 
finely pulverized coal and discharge it 
to the storage bin. This bin is baffled 
to separate the air and the coal, the 
former returning to the pulverizer and 
the coal settling in the bin. With this 
outline of the plant in mind, the details 
of the accident may be more clearly 
understood. 

On the day of the explosion eleven 
men were detailed to clean out the stor- 
age bin by dumping the contents into a 
pit underneath. This pit passes out 
under the wall of the building, and 
above it is a door giving access to a 
passageway between the fuel-preparation 
plant and an adjacent building about 
18 ft. distant. Three men were engaged 
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in the pit, six men sat against the wall 
of the adjacent building, in line with the 
door, waiting their turn to help out in 
the pit. With side and top manholes 
open, one man was in the tank looking 
for particles that might still be in- 
candescent. Apparently the heat was 
intense, for it is reported that he leaned 
out the side manhole and requested the 
other operator in the building to start 
the fan. With air in quantity an ex- 
plosive mixture was obtained immedi- 
ately and there was sufficient heat from 
some source to ignite it. Flames spurted 
violently out of the manholes, down into 
the pit and out the door across to the 
men outside. All of the men were en- 
veloped and badly burned, six fatally 
and the other five so seriously that, at 
the time of writing, they are still in the 
hospital. 

As previously stated, the property 
damage was inconsequential, being 
limited largely to overhead electric 
wiring and two small motor-generator 
sets provided to supply direct current 
froin an alternating-current source. 

Fires have occurred in this same 
plant before, and a questionnaire sent 
out after the accident disclosed that 
many of the foundry plants similarly 
equipped had had similar experiences, 
the trouble starting either in the dryer 
cr the pulverized-coal storage bin. The 
management is desirous of avoiding 
future difficulties from this cause and 
would appreciate suggestions that would 
tend to eliminate these fires. The fan 
incident will not be repeated. The 
danger of storing powdered coal above 
a moderate temperature, the desirability 
of inclosing direct-current motors to 
guard against possible sparking, the 
necessity of keeping the room and ex- 
ternal portions of the equipment free of 
dust, and the importance of impressing 
on the operators the need for observ- 
ing definite safety rules are understood. 
The owners of the foundry state that 
they would be glad to receive any sug- 
gestion for changes in the layout or de- 
sign of the equipment that might make 
for more safety. 





New York Power Plants 
Affected by Drought 


Continued drought in the central and 
up-state sections of New York State is 
causing serious inconvenience to power 
corporations. Announcement was made 
recently by George A. Powell, acting 
head of the power control department of 
the Mohawk-Hudson corporation, that 
because of low water about one-half of 
the power is being generated by steam 
rather than by water. The normal de- 
velopment of 125,000 kw. at the state- 
owned Vischer’s ferry dam has been 
dropped to between 50,000 and 60,- 
000 kw. 

“The continued lack of rainfall has 
created the lowest stream flow at th‘s 
season for some years past,” Mr. Powell 
said, “and clearly demonstrates the ne- 
cessity of having large steam-generating 
units in reserve to meet conditions.” 

During the last month the hydro- 
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Sea Power Tests 
Frustrated by Wreck 


ITH everything in readi- 

ness for experiments to test 
the feasibility of generating power 
for Cuba by using temperature 
differences between layers of the 
ocean near the Gulf Stream, Dr. 
Georges Claude, French scientist, 
witnessed on Sept. 3 the. ruination 
of his apparatus. Alleged care- 
lessness, of a marine pipe-line 
layer broke the entire 14-mile 
system located near Matanzas, 
Cuba. The loss was estimated at 
$130,000. 

Dr. Claude intends to continue 
his experiments despite the acci- 
dent. His prior work in Belgium, 
where he utilized the slight tem- 
perature differences of the waters 
of the Meuse to run a 59-kw. 
turbine-generator, convinces him 
of the possibility of supplying 
Cuba with power from the much 
larger temperature differences of 
the Gulf Stream. 











electric stations have depended largely 
on water drawn from the company’s 
storage reservations which were filled 
during the heavy rainfalls in the spring, 
according to Mr. Powell. These reser- 
vations have a combined reserve water 
capacity of 12,143,000,000 cu.ft. This 
storage has been drawn on for the past 
six weeks and nearly one-half of the 
water has already been used. 

The Amsterdam steam station has 
been operated during the last few months 
and has gradually picked up a large 
amount of the load, especially during the 
heavy demand on week days. At the 
present time steam stations are carry- 
ing 75,000 hp. as against 100,000 hp. 
being supplied by the hydro stations. 
With the continued drought, this pro- 
portion will be increased. 





Additions Are Made to 


Several Steam Plants 


Facilities which will increase the ca- 
pacity of the Parr Shoals steam plant 
of the General Gas & Electric Corpora- 
tion in South Carolina by 30,000 kw. 
to a total of 72,000 kw. have just been 
completed. The steam station immedi- 
ately adjoins the Parr Shoals hydro- 
electric station, making the economic 
balance of power generation between the 
two feasible. 

In Mason City, Iowa, the capacity of 
the People’s Gas & Electric Company 
steam plant will be practically doubled 
by a $750,000 addition. A new 10,- 
000-kw. turbine-generator will form a 
part of the new installation. 

The Denver generating plant of the 
Public Service Company of Colorado 
will spend $600,000 for a new boiler of 
37,500 sq.ft. of heating surface, and new 
pulverizing equipment for the boiler. 


News of Canada 


Ontario’s Requirements for Engineers’ 
Certificates of the First and 
Second Classes 


By CAMPBELL BRADSHAW 
Toronto, Ont. 


(Continued from last week) 


geomet who desire ‘to operate a 
plant between 200 and 600 hp. or to 
operate a plant over 600 hp. under a 
certificated engineer, must hold a 
second-class certificate. Candidates for 
such certificates must have a_ third- 
class Ontario certificate of the current 
year, or its equivalent in some other 
province; have served an apprentice- 
ship of at least two years as a sta- 
tionary engineer, erecting engineer, 
machinist, boiler maker or blacksmith; 
or have completed a two-year course 
in science or engineering in a univer- 
sity; and have, in addition to. such 
apprenticeship or course, three years’ 
experience in the operation and charge 
of a plant, including at least one year’s 
experience in a boiler room and one 
year in an engine or compressor room; 
pay a fee of $7 and obtain at least 60 
per cent rating in the examination. 

A candidate for a second-class cer- 
tificate is required to possess, in addi- 
tion to the requirements for fourth- 
and third-class certificates, a knowledge 
of heating qualities of the different 
types of fuel, and how such qualities 
are measured; different methods and 
equipment for the handling of coal 
and ashes; CO, machines, draft gages 
and all other instruments for testing 
furnaces, air ducts, etc.; figuring the 
strength of boiler heads, shells, stays, 
etc., and computing the efficiency of 
boiler joints, compared with _ solid 
plate; conducting hydrostatic and ham- 
mer tests on boilers, such terms as 
“bursting pressure,” “working pres- 
sure,” “factor of safety,” “tensile 
strength,” etc.; conducting efficiency 
tests on boilers; safety and other 
devices used in connection with boilers ; 
the construction of Dutch ovens, 
arches, baffling, flues and chimneys; 
the size of piping to be used, expansion 
joints, steam separators, flow meters, 
calorimeters, thermometers, etc.; safety 
stop devices on engines; computing 
horsepower from an indicator card 
and correct any defect in the setting of 
the valves; compound and triple ex- 
pansion engines; steam tables and the 
action of centrifugal force; the prin- 
ciples upon which turbines are able 
to convert heat energy into mechanical 
energy; bearings, oiling systems, gov- 
ernors and the auxiliaries used with 
turbines; the constructicn of the dif- 
ferent types of condensers, their aux- 
iliaries and the advantages gained by 
their use on the different types of 
engines and turbines; the different 
types of superheaters, feed-water heat- 
ers and economizers with the percent- 
age gains to boilers in having feed 
water heated; all types of refrigeration 
machines used in the compression of 
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air and ammonia and all auxiliaries 
connected therewith; transformers and 
factory wiring for electricity, including 
meter reading; hydrostatics, including 
a knowledge of injectors, pumps, lifts 
and all other mechanism used to handle 
liquids, or propelled by same; fractions, 
decimals and square root; finding the 
area of a circle, the volume of a cylin- 
der, the relation of the side of right 
angle triangles to one another; the 
method of figuring problems relating 
to a chain of gears, rope _ blocks, 
levers, etc.; the reading of blue prints, 
and the ability to make a working 
sketch of any part of any apparatus. 

Engineers desiring to operate a plant 
of 600 hp. or over must be holders of 
first-class certificates of the current 
year; have served at least three years’ 
apprenticeship as stationary engineers, 
erecting engineers, machinists, boiler 
makers or blacksmiths, or have com- 
pleted at least three-year courses in 
science or engineering in a university, 
and prove to the satisfaction of the 
board that they have had at least seven 
years’ experience, in addition to such 
apprenticeship or university course, as 
chiefs or operating engineers of plants 
of 200 hp. or over; each pay a fee of 
$10; and obtain at least a 70 per cent 
rating in the examination. 

Candidates for first-class certificates 
must possess, in addition to the re- 
quirements for second-, third- and 
fourth-class certificates, a knowledge 
of: the composition, grades and heating 
qualities of fuel, together with a 
theoretical knowledge of how such 
heating qualities are measured; the 
different types of steam engines, steam 
tables, Zeuner or Bilgram valve dia- 
grams; the use of tables of vaporiza- 
tion of gases and of the theory of 
refrigeration; the solution of any 
algebraic equation with one unknown 
quantity, finding the area of a circle 
or any segment thereof, the theory of 
the parallelogram of forces, and the 
figuring of problems relating to in- 
clined planes, levers, etc. 

All certificates in the province, with 
the exception of those issued provi- 
sionally, expire on Dec. 31 of the year 
in which they were issued. Holders 
who have not renewed their licenses 
with the board by the first day of 
February next ensuing are granted 
renewals only on payment of a fee of 
$5, and certificates which have not been 
renewed for three consecutive years 
are canceled and their holders placed 
in good standing again only by ex- 
amination. The fee for renewing 
fourth-, third-, and second-class cer- 
tificates is $1; for renewing a first- 
class license it is $2. 

Certificates are subject to cancellation 
in Ontario if the holder is: Habitually 
intemperate, or addicted to the use 
of drugs; becomes insane or physically 
incapacitated; proved incompetent or 
grossly negligent; obtains certificate 
through misrepresentation; maliciously 
destroys employer’s property; allows 
another to operate under his certificate, 
or allows certificate to lapse for three 
consecutive years. 
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Dr. Matschoss Arrives in N.w 
York on Way to Tokio Congress 


Conrad Matschoss, professor Dr.-Ing. 
Eh. of Berlin, Germany, arrived in New 
York City Sept. 2, aboard the Hamburg- 
American liner “New York.” After a 
short visit in this country, he will go on 
to Tokio, Japan, to attend the World 
Engineering Congress on Oct. 29 as an 
official delegate from Germany. 

Interviewed at the Hotel Pennsyl- 
vania in New York, Dr. Matschoss, who 
is editorial director of the Verein Deut- 





Conrad Matschoss 


scher Ingenieure, said he was particu- 
larly interested in the progress of 
American technical publications. He 
also intends to devote much of his time 
here to consideration of plans for the 
World Power Conference at Berlin in 
1930. He expects to spend ten days in 
New York in close touch with his inter- 
ests. He will then proceed to Wash- 
ington, D. C., on the invitation of the 
United States Department of Commerce. 
From Washington he will go to San 
Francisco to join other delegates to the 
Tokio congress before they sail on the 
S.S. “President Jackson,” October 11. 

At the instance of F. R. Low, editor 
of Power, Dr. Matschoss was tendered 
an informal luncheon at the Engineers 
Club in New York on Sept. 5 by a 
representative group of technical editors. 
Roy V. Wright, managing editor of 
Railway Age, acted as toastmaster, and 
extended a cordial welcome to Dr. 
Matschoss. 





Powerand Heating Night Courses 
To Be Given by Two N.Y. Schools 


A course in heat power engineering, 
will be offered during the evening by 
the Polytechnic Institute of Brooklyn, 
beginning Sept. 30. It will be available 
to graduates of colleges or universities 
who wish to become candidates for 
master’s degrees or to gain a better 
knowledge of the subject, and should 
prove of particular interest to power 
engineers. 

The course will include a review of 
fundamental thermodynamic principles, 


and their application to perfect and im- 
perfect gases; the flow of fluids and 
their behavior under extremes of pres- 
sure and temperature; advanced discus- 
sion of heat-engine cycles leading to a 
detailed consideration of the various 
power plant cycles now in use or pro- 
posed for future research; heat-balance 
control in modern power plants; heat 
transmission; and combustion under 
various furnace conditions. 

A three-year practical course in heat- 
ing and ventilating engineering will be 
offered by the evening engineering divi- 
sion of New York University beginning 
this fall. This course will include chem- 
istry of fuels, heating systems, theory 
and application of heat, principles of 
heating and ventilating design, labora- 
tory work in heating engineering, me- 
chanical equipment of buildings, and 
principles of estimating. 

In order that the university might 
secure the best possible advice in the 
conduct of this course, both as to sub- 
ject matter to be presented and as to its 
fitness for providing instruction in the 
latest methods, an advisory committee 
was formed consisting of C. N. Woolley, 
chairman of the American Radiator 
Company; W. H. Driscoll, vice-presi- 
dent of Thompson Starrett Company; 
Willis H. Carrier, president of Carrier 
Engineering Company; Alphonse A. 
Adler, consulting engineer; W. W. 
Durand, of Clark, McMullen & Reilly; 
Henry C. Meyer, Jr., of Meyer, Strong 
& Jones; W. W. Hubbard of Hubbard 
& Lange; and T. S. Tenney of Tenney 
& Ohmes. 


———— 


Centenary of Faraday’s Work 
To Be Celebrated in 1931 


The arrangements initiated by the 
British Royal Institution for the celebra- 
tion in 1931 of the centenary of Fara- 
day’s discovery of electro-magnetic in- 
duction are already well under way. At 
the representative meeting held at the 
house of the Institution on Feb. 5, 1929, 
the formation of two committees was 
agreed to, and these committees are now 
at work. The first, consisting of repre- 
sentatives of the Royal Society, the 
British Association, and other scientific 
societies, as well as the Royal Institu- 
tion, is concerned with the purely scien- 
tific aspects of Faraday’s work in rela- 
tion to the proposed celebrations; the 
second committee, which has been called 
together by the Institution of Elect. ical 
Engineers, consists of representatives of 
the principal organizations of those in- 
dustries which have risen in the past 
hundred years upon the scientific foun- 
dation of Faraday’s discoveries, and is 
dealing with the industrial aspects of the 
celebrations. 

The two committees are working in 
close co-operation; the preliminary dis- 
cussions which have taken place indicate 
that the significance of the centenary is 
widely appreciated and that the celebra- 
tions are likely to arouse world-wide 
interest and support. The dates have 
now been fixed, and the proceedings will 
commence in London on Sept. 21, 1931. 
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PERSONALS 





I. W. Best was recently elected presi- 
dent of the El Paso Chapter of the Na- 
tional Association of Power Engineers. 
Mr. Best is chief electrician with the 
El Paso Electric Company. 


CotoneL JAMes C. Roop, has been 
chosen to formulate the federal govern- 
ment’s budget, consisting of the distribu- 
tion of close to $4,000,000,000, made up 
of items covering 1,400 printed pages. 
Colonel Roop is an electrical engineer 
with Dawes Brothers, Chicago. 


Preston S. ARKWRIGHT, president of 
the Georgia Power Company, has been 
elected president and a member of a 
board of directors of the Columbus 
Electric & Power Company, Colum- 
bus, Ga. 


ANpDREW YATSKO has been appointed 
general superintendent of the Oakland, 
Calif., works of the General Electric 
Company to succeed J. R. Auguston, 
who resigned. 


CoLonEL Max Ty ter, the new chief 
engineer of the Federal Power Com- 
mission, arrived in Washington Sept. 2 
to take over the duties of his new 
assignment. He is widely known for 
the work he did in connection with the 
construction and operation of Muscle 
Shoals and his report on the hydro- 
electric possibilities of the Potomac 
River. 


Ceci. W. Brown, for the past five 
years chief engineer of the Connecticut 
Power Company, has been appointed 
manager of the New London division, 


FRANK H, Coruran, a hydro-electric 
engineer of note, has been appointed 
vice-president and general manager of 
the Beauharnois Construction Company, 
where he will have full charge of 
development work on the new St. 
Lawrence River power canal. 


L. R. Lupwie recently received the 
first award of the Lamme memorial 
scholarship, founded by the Westing- 
house company as a tribute to its 
late chief engineer, Benjamin Garver 
Lamme. Mr. Ludwig will attend the 
Techniche Hochschule at Charlotten- 
berg, Germany, where he will study 
under Dr. R. Rudenberg, chief engineer 
of Siemens Schuckert. 








Business Notes 





Ritey Stroker Corporation, Wor- 
chester, Mass., announces the election 
of L. E. Griffith to the board of 
directors and as a vice-president of the 
Riley Stoker Corporation. Mr. Griffith 
was president of the United Machine 
& Manufacturing Company until it was 
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ComingConventions 





American Institute of Electrical En- 
gineers. District meeting at Chi- 
cago, Ill., Dec. 2-4. Annual winter 
convention at New York, N. Y., 
Jan. 27-31, 1930. F. L. Hutchin- 
son, secretary, 33 West 39th St., 
New York City. 


American Society of Mechanical En- 
gineers. Annual meeting at New 
York, N. Y., Dec. 2-6. Secretary, 
Calvin Rice, 33 West 39th St., New 
York City. 


American Society of Heating & Ven- 
tilation Engineers. Annual meet- 
ing in Philadelphia, Pa., Jan. 27-30, 
1930, at the Benjamin Franklin 
Hotel. Secretary, A. V. Hutchin- 
son, 33 W. 39th St., New York 
City. 


National Association of Practical Re- 
frigerating Engineers. Twentieth 
annual convention at the William 
Penn Hotel, Pittsburgh, Pa., Nov. 
4-7. Secretary, E. H. Fox, 5707 
W. Lake St., Chicago, IIl. 


National Exposition of Power and 
Mechanical Engineering, Grand 
Central Palace, New York City, 
Dec. 2-7. Charles F. Roth, man- 
ager, Grand Central Palace, New 
York City. 


New England Water Works Associa- 
tion. Annual convention at Hotel 
Eastland, Portland, Me.,_ Sept. 
17-20. Secretary, Frank J. Gif- 
ford, 715 Tremont Temple, Boston, 
Mass. 


Third National Fuels Meeting at the 
Bellevue-Stratford Hotel, Philadel- 
phia, Pa., Oct. 7-11. 


World Engineering Conference, 
Tokyo, Japan, October, 1929. All 
correspondence should be addressed 
to the Secretary, World Engineer- 
ing Conference, Nikon, Kogyo Club, 
Morunouchi, Tokyo. 











absorbed by the Riley organization 
some time ago. Since that time he has 
been, respectively, district manager of 
the New York office and sales manager 
of the corporation. 


CoMBUSTION ENGINEERING CorPoRA- 
TION, New York City, announces the 
discontinuance of its New England 
agency representation with Schumaker- 
Santry Company of Boston, and the 
establishment of a Boston district office 
at 100 Arlington St. J. J. Brady will 
be district manager of the new office. 


GRAVER CorporATION, East Chicago, 
Ind., announces the appointment of 
William FE. Dunbar as Southeastern 
sales engineer. Mr. Dunbar will be 
located in the Florida Theater Build- 
ing, Jacksonville, Fla. His territory 
will include the states of Florida, 
Georgia, and Alabama. 


Tue CuHaiIn Bett Company, Mil- 
waukee, Wis., has moved its Houston, 
Texas, office from 1000 Marine Bank 
Building to larger quarters at 1310 
Second National Bank Building. 


THE MArwoop Company, of Seattle 
and Spokane, Wash., San Francisco, 
Calif., and Portland, Ore., has been 
appointed distributor of Emerson 
motors on the Pacific Coast by the 
Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo. Stocks will be 


carried by the Marwood Company in 
its warehouses in each of the cities 
named. 


THe Pomona Pump’ Company, 
Pomona, Calif., has made application 
to increase its capital stock from 
$1,000,000 to $2,000,000. This com- 
pany, which manufactures water-lubri- 
cated turbine pumps for deep-well 
service, will apply proceeds from the 
new stock issue to an expansion of 
its plant. 








FUEL PRIcEs 





COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 





Bituminous Market Price 
(Net Tons) Quoting per Ton 
Navy Standard... New York..... $2.00 @$2.35 
Kanawha......... Columbus..... 1.25 @ 1.55 
Smokeless........ Cincinnati... . 1.85 @ 2.00 
Smokeless........ Chicago....... 2.25 
S. E. Kentucky... Chicago..... 1.35 @ 1.60 
eee Pittsburgh..... 1.50 @ 1.60 
Gas Slack........ Pittsburgh..... 1.00 @ 1.10 
Big Seam......... Birmingham.... 1.50 @ 1.75 
Anthracite 
(Gross Tons) 
Buckwheat....... New York..... $2.50@$2.75 
oon POPE Te New York..... 1.40@ 1.50 
FUEL OIL 


New York—Sept. 5, f.o.b., Bayonne, 
N. J., 28@34 deg., Bauimé, industrial 
use, tank-car lots, 4.75@5.25c. per gal.; 
36@40 deg., furnace, tank-car lots, f.o.b., 
Bayway, 6c. per gal. 


St. Louis—Aug. 28, tank-car lots, f.o.b. 
St. Louis, 24@26 deg., $1.445934 per bbl. 
or 42 gal.; 26@28 deg., $1.495934 per 
bbl.; 28@30 deg., $1.545954 per bbl.; 30 
@32 deg., $1.595934 per bbl.; 32@36 
deg., gas oil, 4.276c. per gal.; 38@40 
deg., distillate, 5.355c. 


Pittsburgh—Aug. 20, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 4.5c. per gal.; 
36@40 deg., 5c. per gal. 


Philadelphia—Aug. 27, 13@19 deg., 
$1.05@$1.10 per bbl. or 42 gal.; 22 deg. 
plus, $1.575@$1.625 per bbl.; 23@27 deg., 
$2.10@$2.15 per bbl. 


Cincinnati—Aug. 27, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
5c. per gal.; 26@30 deg., 5.25c. per gal.; 
30@32 deg., 5.5c. per gal. 


Chicago—Aug. 24, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. per 
bbl. or 42 gal.; 22@26 deg., 65c. per 
bbl.; 26@30 deg., 85c. per bbl.; 30@32 
deg., $1.043 per bbl. 


Boston—Aug. 26, tank-car lots, f.o.b. 
12@14 deg. Baumé, 4.37c. per gal. 28@ 
32 deg., 5.45¢. per gal. 


Dallas—Aug. 31, f.o.b. local refinery, 
26@30 deg., $1.30 per bbl. or 42 gallons. 
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TRADE CATALOGS 





Unit Heaters — The “Venturafin” 
method of unit heating is fully de- 
scribed in bulletin No. 7818, recently 
published by the American Blower 
Company, Detroit, Mich. Illustrations 
of the various types of “Venturafin” 
heaters, constructional details, capac- 
ities, and suggestions for application 
are included. 


DrieseL - Etectric Drive — Special 
publication 1845, entitled “The Cargo 
Ship of Today,” has been released by 
the Westinghouse Electric & Manu- 
facturing Company. This eight-page 
booklet describes the conversion of the 
cargo ships Triumph and Defiance to 
Diesel-electric drive and the advantages 
resulting for the change. 


Compressors—The new catalog on 
centrifugal compressors and blowers 
just issued by the De Laval Steam 


Turbine Company, Trenton, N. J.. 
illustrates the use of these products 
for gas plants, blast furnaces, and for 
supplying air to oil- and gas-fired fur- 
naces. The book closes with a concise 
presentation of the mechanics and 
thermodynamics of the compression 
of gases. 


PowER TRANSMISSION — The Reeves 
Pulley Company of New York, Inc., 
describes in detail its variable-speed 
transmission in catalog 88. There are 
many illustrations of this type of trans- 
mission in service in varios industries. 


WeLpING—Automatic and hand weld- 
ing and cutting machines, torches, acety- 
lene generators and other’ welding 
supplies manufactured by the Torch- 
weld Equipment Company, Chicago, 
Ill., are described in its catalog No. 29. 


RECORDERS AND’ INDICATORS — “In- 
struments for the Power Plant,” an 
attractive 30-page bulletin issued by the 
Foxboro Company, Foxboro, Mass., de- 
scribes the construction and application 


of meters made by this company. A 
cross-sectional view of a modern power 
plant showing the application of va- 
rious types of instruments is given. 
The number of the bulletin is 115-2. 


Morors—Wagner Electric Corpora- 
tion, St. Louis, Mo., has issued a new 
publication, No. 159, covering all 
types of large vertical motors, in rat- 
ings of 14 to 30 hp. The mounting 
and bearing construction are described 
in detail. 


BotLter-FEED ControLt—A_ complete 
description of Copes feed-water reg- 
ulators for both low- and high-pressure 
service, with many illustrations of 
actual installations, is given in a new 
catalog on the Copes system of boiler- 
feed control just issued by the North- 
ern Equipment Company, Erie, Pa. 
Other equipment described includes the 
Copes type RG feed-flow-water pressure 
regulator, the type SS_ differential 
water pressure regulating valve, the 
Copes condensate drainage control, and 
the valve-movement indicator. 





New Plant Construction 
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Calif., Eden Hot Springs—Eden Hot Springs 
Ltd., L. Conrad, Pres., awarded contract for 
the construction of a hotel, ete. including 
swimming pool, to C. E. Nay, 3009 Jewel 
St., Los Angeles. Estimated cost $500,000. 


Calif., Huntington Park—City plans an elec- 
tion to vote $308,881 for the construction of 
waterworks and distribution systems, including 
pumping plants, pumping equipment, reservoirs, 
ete. 


Colo., Colorado Springs—International Typo- 
graphical Union House, J. McCoy, Supt., will 
receive bids for the construction of a heating 
plant. Estimated cost $100,000. 


Colo., Valmont — Public Service Co. of 
Colorado, 15th and Champa St., Denver, has 
been. granted permit for addition to boiler 
plant, 3,750 hp. capacity, also pulverizing plant, 
large stack and reservoir addition here.  Esti- 
mated cost $600,000. 


Conn., Bristol—New Departure Mfg. Co., is 
receiving bids for the construction of a sub- 
station and high tension ‘switch house. Lock- 
wood, Greene Inc., 24 Federal St., Boston, are 
engineers. 


Conn., Mansfield—State Bd. of Finance, State 
House, Hartford, is having plans prepared for 
the construction of a power plant. Estimated 
cost to exceed $40,000. Towner & Sellow, 363 
Main St., Middletown, are architects. 


Conn., Middletown—Connecticut Power Co., 
335 Main St., awarded contract for the con- 
struction of a service building on Columbus 
Ave. to Pieretti Bros., Centerbrook. Estimated 
cost $100,000. 


Conn., Newtown—State of Connecticut, Fair- 
field County State Hospital Comn., is having 
plans prepared for the construction of an 
asylum on Mile Hill. Estimated cost $1.750.- 
000. W. P. Crabtree, 410 Asylum St., Hart- 
ford, is architect. 


D. C., Washington — D. C. Commissioners, 
awarded contract for remodeling power plant 
at Gallinger Hospital to Rust Engineering Co.., 
Hergrts National Bank Bldg. Estimated cost 
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Fla., St. Petersburg—A. E. Wendell, 823 Mer- 
rell Ave., Archt., is preparing plans for the 
construction of a 100 x 160 ft. cold storage 
warehouse. Estimated cost $50,000. Owner's 
name withheld. 


Ill., Chicago—Syndicate, c/o A. Wirtz, 3152 
Sheridan Rd., is having preliminary sketches 
made for the construction of a 19 story apart- 
ment building at 545 Barry Ave. Estimated 
cost $1,360,000. Hooper & Janisch, 879 North 
State St., are architects. 


Ind., Evansville — North-Western Terminals 
Co., 226 Water St., is having plans prepared 
for the construction of a coal handling and dis- 
tribution plant, including mechanical unloaders, 
covered belt conveyors, hoppers, chutes, mo- 
tors, etc. Estimated cost $100,000. Vonnegut- 
Bohn-Mueller, Ind. Trust Bildg., Indianapolis, 
are architects. 


Ind., Fort Wayne — Bd. of Public Works, 
will soon award contract for addition to 
municipal light and power plant. 


La., Alexandria — Louisiana Ice & Utilities 
Co., awarded contract for the construction of 
a 1 story ice plant, including 1,500 ton storage 
building, daily storage building, ice manufactur- 
ing building, ete., to P. Olivier & Sons Ince., 
Lake Charles. Estimated cost $61,703. 


Md., Baltimore—Stoneleigh Stores Corp., A. 
P. Strobel, Pres., 810 North Charles St., is 
having plans prepared for the construction of 
an 8 story stores building at St. Paul and 
Saratoga Sts. Estimated cost $1,250,000. Wyatt 
& Nolting, Keyser Bldg., are architects. 


Mass., Boston—Atlantic National Bank, G. S. 
Mumford, Pres., Post Office Sq., is having plans 
prepared for a 14 story bank and office building. 
Estimated cost $1,500,000. T. M. James Co., 
3 Park St., Boston, is architect. 


Mass., Boston — Edison Electric Co., 39 
Boylston St., is having plans prepared for the 
construction of a 140 x 140 ft. boiler house at 
165 Kneeland St. Estimated cost $200,000. 
Whidden Beekman Engineering Co., 100 Arling- 
ton St., is engineer. 


Mass., Boston—Homeopathic Hospital, G. B. 
Glidden. Chn. Building Committee, 551 Tre- 
mont St., is receiving bids for the construction 
of a 10 story hospital and medical school at 


Commonwea.ih Ave. and Granby St. Estimated 
cost $1,000,000. Kendall, Taylor & Co., Co- 
lumbus Ave., Boston, are architects. 


Mass., Lowell—Lowell Ice Co., R. Marden, 
Pres., Middlesex St., is receiving bids (extended 
date) for a 1 story, 145 x 305 ft. ice hockey 
rink. Estimated cost $100,000. H. P. Graves, 
40 Middlesex St., is architect. 


Mass., Malden (Boston P. O.)—Malden Hos- 
pital, E. P. Bliss is having plans prepared for 
the construction of a hospital. Estimated cost 
$1,200,000. Kendall, Taylor & Co., 152 Berkley 
St., Boston, are architects. 





Mass., Salem—Eastern Massachusetts Elec- 
tric Co., 197 Washington St., is having plans 
prepared for the construction of a power plant. 
Estimated cost $100,000. C. H. Tenney & Co., 
200 Devonshire St., Boston, are architects. 


Mass., West Springfield (Springfield P. 0.) — 
Strathmore Paper Co., L. R. Howe, Mittineague, 
awarded contract for the construction of a hy- 
dro-electric power plant, to F. T. Ley & Co. Ine., 
1215 Main St., Springfield. 


Mich., Detroit—Dept. of Water Supply, D. C. 
Grobbel, Acting Secy., 735 Randolph St., will 
receive bids until Sept. 11 for the construc- 
tion of pumping and power plant foundations, 
ete.. for Springwells Station. G. H. Fenkell, 
735 Randolph St., is engineer. 


Mich., Monroe—City Commission, plans an 
election Oct. 8 to vote $370,000 bonds for im- 
provements to water system including an elec- 
trically driven low pressure water station, etc. 


Mich., Pontiae—Grand Trunk Railway Co.. 
400 East Jefferson Ave., Detroit, awarded con- 
tract for the construction of a round house, 
machine shop, power house, etc., on Oakland 
Ave., to Ellington Miller Co., 417 South Dear- 
born St., Chicago, Il. 


Mo., Norborne — City, J. H. Franken, Clk.. 
will receive bids until Sept. 12 for waterworks 
and sewage systems including pumping station. 
etc. W. B. Rollins & Co., 339 Railway Ex- 
change Bldg., Kansas City, are engineers. 


Mo., St. Louis—Melbourne Hotel So., A. M. 
Cornwell, Pres., Grand and Lindell Blvd., will 
soon receive bids for an 18 story addition to 
hotel. Estimated cost $1.000,000. Preston J. 
Bradshaw, 718 Locust St., is architect. 
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N. J., Jersey City—Brunswick Laundry, 222 
Tonnele Ave., awarded contract for the con- 
struction of a power house, boiler room, and 
tunnel at 68-72 Liberty Ave., to D. Elia Con- 


tracting Co., 994 Westside Ave. Estimated cost 


$160,000 


N. J., Long Branch—W. H. Pawson, 25 West 
43rd St.. New York, awarded contract for the 
construction of an 8 story hotel and garage at 
Ocean Ave. here to C. T. Wells Inc., 296 5th 
Ave., New York. Estimated cost $3,000,000. 
Steam heating and ventilation systems, boilers, 
elevators, etc., will be installed. 


N. J., Newark—American Can Co., 230 Park 
Ave., New York, awarded contract for a boiler 
house, shops, ete., here, to United Engineers & 
Constructors, Inc., Front St., Elizabeth. Esti- 
mated cost $155,000. 


N. J., Newark—Larkey Holding Co. c/o Fan- 
ning & Shaw, 49 Ward St., Paterson, will re- 
ceive bids about Sept. 15, for the construction 
of a 21 story office and stores building, includ- 
ing steam heating and ventilation systems, 
boilers, elevators, etc., at Market and Halsey 
Sts. Estimated cost $1,000.000 


N. J., Summit — Delaware Lackawanna & 
Western R.R., Hoboken Terminal, Hoboken, 
awarded contract for the construction of a 45 
x 70 ft. electric substation here, also at 
Denville and North Bergen, to Deakman Wells 
Co., 92 Bergen Ave., Jersey City. Estimated 
cost $40,000, $40,000 and $45,000 respec- 
tively. 

N. J., Wanaque—North Jersey District Water 
Supply Comn., will soon award contract for 
waterworks improvements, including pumping 
station, ete. Estimated cost $50,000. Fuller & 
McClintock, 170 Broadway, New York, N. Y., 
are engineers. M. R. Sherrerd, City Hall, New- 
ark, is consulting engineer. 


N. Y., Auburn—Mercy Hospital, M. Antonio, 
is having sketches made for the construction 
of a hospital and power plant on Thornton Ave. 
Estimated cost $350,000. Hillger & Beardsley, 
Seward Blk., are architects. 


N. Y., New York—Knickerbocker Ice Co., 41 
East 42nd St.. plans the construction of a 4 
story, 100 x 100 ft. ice plant at 409 East 60th 
St. Estimated cost $210,000. L. Wier, 13 
East 37th St., is architect. 


N. C., High Point—City awarded contract for 
the construction of a sewage disposal plant, in- 
cluding low lift pumping station, compressor 
plant, ete., to A. H. Guion & Co., Gastonia. 


N. D., Grafton—City, L. Mauritson, Auditor, 
voted $77,000 bonds for the construction of a 
new municipal electric power plant. Druar & 
Milinowski, 500 Globe Bldg., St. Paul, Minn.., 
are engineers. 


0., Cincinnati—Christ Hospital, Auburn Ave., 
will soon award contract for a 10 story hos- 
pital on Auburn Ave. Estimated cost $1,500.- 
000. Tietig & Lee, 18 West 7th St., are archi- 
tects. 


0., Cincinnati—Thomas Emery’s Sons Ince., 
115 East 4th St., plans the construction of a 
43 story hotel and office building at 5th and 
Vine Sts. Estimated cost $14,000,000. W. W. 
Ahlschlager Inc., 65 Huron Ave., Chicago, IIl., 
is architect. 


0., Cleveland—Champion Machine & Forging 
Co., 3695 East 78th St., is having plans pre- 
pared for the construction of a boiler plant. 
Hadlow, Hughes, Hick & Conrad, Ine., 830 
Euclid Ave., are engineers. 


Okla., Barnsdali — Barnsdall Oil Co., plans 
the construction of a new 2 m.g. well water 
supply from deep wells. Estimated cost $40,000. 


Pa., Pittsburgh — C. F. Haudenshield, 21 
Diamond Sq., will soon receive bids for the 
construction of a 3 story, 50 x 100 ft. ware- 
house, including refrigeration plant, ete., at 
Penn and 22nd Sts. Estimated cost $150, 000. 
R. Marlier, Empire Bldg., is architect. 


Pa., Pittsburgh — Pennsylvania College for 
Women, Woodland Rd., awarded contract for a 
40 x 52 ft. power plant at 5th St. and Wood- 
land Rd., to W. F. Trimble & Sons, 1719 Penn- 
sylvania Ave. N. S. Estimated cost $40,000. 


Pa., Wilson—Ballinger Co., 12th and Chest- 
nut Sts., Philadelphia, Archt., will receive bids 
until Sept. 11 for the construction of a hospi- 
tal including nurses home, boiler house, etc., 
here, for Easton Hospital, Easton. 


R. I., Providence — Paragon Worsted Mills, 
Tanyard Lane, had plans prepared for addition 
to boiler house. Estimated cost $40,000. Warner 
B. Lewis, 10 Weybosset St., is architect. 


Tex., Big Springs—Texas & Pacific Ry. Co., 
Dallas, is having preliminary plans prepared 
for the construction of a railway division ter- 
minal, including round house, machine and 
blacksmith shops, power house, boiler house, 
oil house, ete., here. Estimated cost $1,000,- 
000. E. F. Mitchell is chief engineer. 


Tex., Dallas—Public Market Corp., c/o H. 
Lyons, Mer., 1221 Main St., is having plans 
prepared for the construction of a public mar- 
ket building at Haskell and Carroll Aves. Esti- 
mated cost $1.350,000. Lang & Witchell, 300 
American Exchange Bank Bldg., are architects. 
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Tex., Mercedes—Central Power & Light Co., 
Frost Bldg., San Antonio, received lowest bids 
for 100 ton ice plant here, from R. E. Ewing, 
Harlingen. Estimated cost $100,000; also soon 
takes bids for a 50 ton plant at Elsa. $85,- 
000. J. Marriott, Frost Bidg., San Antonio, 
is architect. 


Wash., Stevenson—City is having plans pre- 
pared for the construction of a municipal water 
system and hydro-electric plant. Estimated cost 
$70,000. Miller Engineering Co., Burke Bldg., 
Seattle, is engineer. 


W. Va., Charleston—New Kanawha Power 
Co., Glen Ferris, subsidiary of Union Carbide 
& Carbon Co., 30 East 42nd St., New York, 

Y., is receiving bids for the construction 
of a hydro-electric plant and dam at Hawks 
Nest: also preparing plans and will take bids 
in early winter for hydro-electric plant at 
Sandstone. 


Wis., Milwaukee—Metropolitan Sewage Com- 
mission is having | plans prepared for the con- 
struction of a 2-2,500 gal. centrifugal sewage 
pump booster station, including all accessories. 
Estimated cost $10,000. 


B. C., Vancouver—British Columbia Electric 
Ry. Co. Ltd., 425 Carrall St., plans the con- 
struction of a new sub-station to supply current 
to serve light and power required by city 
and district. Estimated cost $48,000. 


Ont., Toronto—Upper Canada College, Lons- 
dale Rd., is having plans prepared for the con- 
struction of a group of college building, in- 
cluding steam heating system, etc., near Yonge 
Blvd. Estimated cost $1,000,000. Sproatt & 
Rolph, 1162 Bay St., are architects. 


Ont., Welland — Dept. Railways & Canals, 
Ottawa, awarded contract for the construction 
of a new power house, here, to Aiken, James 
a, —_ Welland. Estimated cost 
93 


sooweal — Shawinigan Water & Power Co., 
plans additions to power plants, at Grande Mére 
and La Gabelle. 





Equipment Wanted 











Boiler Plant Equipment—Bureau of Yards & 
Docks, Navy Dept., Washington, D. C., will 
receive bids until Oct. 2 for boiler plant equip- 
~ sag at Naval Ammunition Depot, Hawthorne, 

ev. 


Generator—City of Galion, O., plans the in- 
stallation of a 2,500 kw. turbo generator and 
auxiliary equipment in municipal light plant. 


Generator—City of Painesville, O., plans the 
installation of a 2,500 kw. turbo generator and 
auxiliary equipment in municipal light plant. 


Ice Machine—D. H. M. Platt, Box 87, Rich- 
mond, Tex., is in the market for a 2-5 ton ice 
machine. 


Pump, Engine, etc.—F. Parrish, Mayor, City 
Hall, Brooklet, Ga., will receive bids until Sept. 
16 for a 75 g.p.m. deep well pump, kerosene 
oil engine, etec., for proposed waterworks im- 
provements. 


Pumping Equipment—City of Marshall, Tex., 
pumping equipment, ete., for proposed water- 
works improvements. Estimated cost $25,000. 


Pumping Equipment—wWaterworks and Sewer 
Improvement Dist. No. 1, J. D. Crockett, Chn., 
Mulberry, Ark., pumping equipment for pro- 
posed waterworks improvements. Estimated 
cost $85,000. 


Pumps—City of Grosse Pointe, Mich., N. P. 
Neff, Clk., will receive bids until Sept. 27 for 
furnishing and installing two 4,000 and one 
2,000 g.p.m. vertical electrically driven centrifu- 
gal pumps; one 50 g.p.m. sump pump; one 40,- 
000 and two 20,000 g.p.m. vertical electrically 
driven screw pumps for pumping plant. 


Pumps — Wain County Drain Comn., H. I. 
Dingeman, Comr., Lawyers Bldg., Detroit, Mich., 
will receive bids until Sept. 23 for electrically 
driven centrifugal pumps for proposed sewage 
disposal plant at Central and “7th = Sts., 
Wyandotte. 


Pumps, ete.—City of Howell, Mich., plans 
to purchase motor driven centrifugal pumps 
and equipment for proposed waterworks im- 
provements. 


Pumps, ete.—City of Lafayette, Mo., will re- 
ceive bids until Sept. 20 for one deep well 
pump and one wash water pump, etc., for pro- 
posed waterworks improvements. 


Pumps, ete.—City of East Duke. Okla., plans 
to purchase triplex pumps for proposed water- 
works improvements. Estimated cost $36,000. 

Pumps, ete.—City of Lafayette, La., will 
receive bids until Sept. 20 for a deep well 
pump and wash water pump, etc., for proposed 
waterworks improvements. 

Transformer, ete.—Treasury Dept., Office of 
Supervising Archt.. Washington, D. C.._ will 
receive bids until Sept. 13 for the installation 
of a 300 kva. transformer, etc., in Administra- 
tion Bldg., U. S. Dept. of Agriculture. 








Industrial Projects, 











Ala., North Birmingham (sta. Birmingham )— 
BOLT and NUT FACTORY—Lamson & Ses- 
sions Co., F. Case, West 85th St., Cleveland, O.. 
awarded contract for a 3 story factory here. 
to Johnson Construction .Co., Birmingham. 
Estimated cost $100,000. 

Calif., Oakland — FACTORY — Durant Motor 
Co. of California, 10910 East 14th St., will 
build addition to factory at 14th St. and 107th 
Ave. Estimated cost $50,000. Work will be 
done by day labor. 

Calif., San Francisco — METAL PRODUCTS 
FACTORY—U. S. Metal Products Co., 330 10th 
St., is having plans prepared for a 1 and 2 
story, 200 x 400 ft. factory at Third and Wil- 
liams Ave. Estimated cost $100,000. Ellison 
& Russell, Pacific Bldg., are engineers. 

Calif., Stockton — CEMENT PLANT — Port 
Stockton Cement Co., Claus Spreckels Bldg., San 
Francisco, awarded contract for the construc- 
tion of a cement plant here, to Macdonald En- 
gineering Co., 149 California St., San Francisco. 
Estimated cost $1,400,000. 

Ind., Indianapolis—LAUNDRY and POWER 
PLANT—Sterling Laundry Co., 735 Lexington 
Ave., is receiving bids for the construction of 
a laundry and power plant. Estimated cost 
$40,000. J. Edwin Kopf & Deery, Ind. Pythian 
Bldg., are architects. 

Ind., Fort Wayne—PUMP FACTORY—Tok- 
heim Pump Co. awarded contract for the con- 
struction of a 30 x 800 ft. factory at 1602 
Wabash Ave., to Rump-Kintz Co., 210 Medical 
Arts Bldg. Estimated cost $100,000. 

Mich., Monroe—STEEL PLANT ADDITION, 
POWER HOUSE, etc.— Newton Steel Co., is 
having plans prepared for addition to steel plant, 
including power house, switch building, trans- 
former platform, etc. A. G. McKee Co. is en- 
gineer. 

Mich., Muskegon—STEEL SASH FACTORY— 
Venton Steel Sash Co., Sixth St., is receiving 
bids for a 1 story, 60 x 130 ft. factory for 
the manufacture of steel sash. Estimated cost 
$75,000. A. A. Wickland & Co., 205 West 
Wacker Dr., Chicago, Ill., are architects. Equip- 
ment will be required. 

N. J., Newark — FACTORY — Westinghouse 
Electric & Mfg. Co., East Pittsburgh, is having 
plans prepared for the construction of a fac- 
tory. Estimated cost $8,000,000. B. H. Prack, 
Martin Bldg., N. S., Pittsburgh, is architect and 
engineer. 

0., Cleveland — WAREHOUSE — Nickel Plate 
Development Co., Terminal Tower, awarded con- 
tract for a 2 story, 50 x 260 ft. warehouse on 
Orange Ave., to W. Dunbar Co., 8201 Cedar 
Ave. Estimated cost $150,000. 

0., Dayton — BODY FACTORY — Burkett 
Closed Body Co., Master Ave., plans the con- 
struction of a 1 story factory for the manufac- 
ture of truck and bus bodies on North Dayton 
St. Estimated cost $200,000. 

Ore., Portland—FACTORY and WAREHOUSE 
—R. McIntire is having plans prepared for 
the construction of a factory at Oceanic Ter- 
minal. Estimated cost $500,000 to $1,000,000. 
Sutton & Whitney, Lewis Bldg., are architects. 
Boilers, engines and machinery for making 
grocers and bakers supplies will be required. 

Pa., Philadelphia—ELECTRICAL CAR SHOP 
—Philadelphia & Reading R.R., Reading Ter- 
minal, awarded contract for the construction 
of a 137 x 325 ft. electrical car shop at Wayne 
Junction in connection with $20,000,000 elec- 
trification program to Arey-Hauser Co., Elverson 


ldg. 

Tex., Wichita Falls—GASOLINE CRACKING 
PLANT—Orient Petroleum Co., 352 Harvey- 
Snider Bldg., Wichita Falls, Tex., subsidiary of 
Atlantic & Pacific and Gulf Oil Co., Kansas 
City, Mo., is having plans prepared for the 
construction of a gasoline cracking plant. Esti- 
mated cost $250,000 

Ont., Harvey Lane—WIRE PLANT—Steel Co. 
of Canada, Harvey Lane, Hamilton, plans the 
construction of a 1 and 2 story factory for 
the manufacture of fencing, barbed wire and 
other wire products. Estimated cost $500,000. 
Engineers not selected. 

Ont., Mount Dennis — FACTORY — Ferranti 
Electric Co., 26 Noble St., Toronto, awarded 
contract for a factory for the manufacture of 
electric transformers and equipment, to Thomson 
Bros., 56 Grenville St., Toronto. Estimated 
cost $250,000. 

Ont., New Toronto—TRACTOR FACTORY— 
Cleveland Trencher Co., 20100 St. Clair St.. 
Cleveland, O., plans the construction of a fac- 
tory for the manufacture of tractors, ditchers, 
etc., on 18th Estimated cost $150,000. 
Private plans. 

Ont., Renfrew — REFRIGERATOR MANU- 
FACTURING PLANT — Renfrew Refrigerator 
Co., awarded contract for a 2 story, 78 x 132 
ft. plant to M. J. Sulphur. Estimated cost 


$75,000. 
Russia, Nishi-Novgorod—AUTOMOBILE FAC- 
TORY — Union’ Soviet Socialist Republica. 


awarded contract for the con:truction of an 
automobile factory, including foundry, power 
house, ete., to Austin Co., 16112 Euclid Ave.. 
Cleveland, O. Estimated cost approximately 
$10,000,000. 
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Electrical prices on following page are to the power plant by jobbers in the larger buying centers east of the 
Mississippi. Elsewhere the prices will be modified by increased freight charges and by local conditions. 





SINCE LAST MONTH 


OLUME of buying in electrical goods is at record levels. 

In addition to motors, industrial equipment and storage bat-, 
teries, this movement includes domestic appliances. Prices of 
power-plant and electrical supplies are fairly steady, a few 
changes having occurred among the minor materials. Linseed 
oil is up 0.6c. per Ib., to 14.2c.; cold finished steel, up 10c. per 
100 Ib., to $3.60 on round or hexagon and $4.10 for flat or square; 
portland cement, down 15c. per barrel, to $2.10, net, delivered. 
from New York warehouses. 





POWER-PLANT SUPPLIES 





HOSE— Quotations at New York warehouses: 


Fire Protection 50-Ft. Lengths 


Underwriters’ 2}-in., coupled, single jacket.................... (net) 60c. per ft. 
Common, 2}-in., cotton, rubber-lined, 80c. per ft., list, less... ... 50% 
Air—Best grade 
(ETERS 3) (een en et ce 3-ply.... $0.30 4ply.... $0.36 
Steam—Discounts from List 


First grade... . 40% Second grade....... 45% Third grade... . 50-10% 





RUBBER BELTING—List price 6-in., 6 ply, $1.83 per lin.ft. The following 
discovrts from list apply to rubber transmission belting: 


BUST ROAM OS cc Site ne a aiedie eb aoe 50% So | 60% 





LEATHER BELTING—List price, 24c. per lin.ft., per inch of width, for single 
ply, at New York warehouses: 


ROEM ae et eats ona 5 fae Siare arenas Discount from list 
PNR MMEAR TER ory ons a lope os, Ay eta SR dno cae aio Morac 30-10% 
MER en casos ss eiaase Ws wana Ble ae eS DONS we be 30% 





{ For cut, best grade, 30-5%; 2nd grade, 45-5%. 
RAWHIDE LACING ; For laces in sides, best, 57c. per sq.ft.; 2nd, $26. “net. 
{| Semi-tanned, cut, 30-5%. 





PACKING—Prices per pound at New York warehouses: 


Rubber and duck for low-pressure steam, }in.........00 cece cc eeeeeeee $0.90 
Asbestos for high-pressure steam, }in............ccccccccccecccccecas 1.25 
DUCK And Tuber [Or PIBtON PACKING... . 6 <5 e vssace oe ces cce ceseseceeis .90 
LUT ey STE YO fa RU Pei ily a Hr Ae a i gets ee L.15 
MEE Mfr PUTESENSIBEEME Te clases, 562 FS 2s talacie sy oone tsi gue iG ase wie sland Seo acerieny 1.70 
MOTO RORSOM HADORLON BOGE 565 ccc 5 a0 sere os 6c estas Gad Sian 6-d:b0e aces bee 6.0 .85 
WETS TNSELIGN GRUEBLON BHOOU, oc. 6.s6s.ces cea hese ese hes et bate oeee eases 1.20 
NU MEME SEIT Oe RRS ec en sein 3 Ch Dlaahe lene esbrale alas AS wdc .45 
BUGUNIEE SNOOL WATE MIBODUONS «6.5. 6.5.6< cc00-a.4 0 a'ew ssereiiee oieiaWore eid Sa ase ors .75 
PRATSHIOr BNGB, KIMOM ANREPUAON 5.5.6 6c 05k hoo oss. 5. se be Sard ge wiaicrs Swe eacies 55 
Asbestos packing, twisted or braided and graphited, for valve stems and 

OR APAANAEAE ATS RMON 2. ag catia oes aa ac se cas ovbe To eR wala ea bse A HATS IN Ta anUS Gani Os OET 1.40 
Apestee Witk, $= Gnd 11d. DAME: «os occ iss cecsesenenceceesaeees .50 





PIPE AND BOILER COVERING —Discounts from list at New York ware- 


houses are as follows: 


AST at ORT LOC ce] by eh cc 50% 
Asbestos, air cell, for Joncas heating | 4 ply ee eS ot a toe et a 
and return linea’. = 2-ply Like ee Cae Aa et ee 74, 
ee (4) 





PORTLAND CEMENT— New Yo-k, $2.10 per bbl., without bags, delivered by 
truck to site of job. Bag charge, 40c. ver bbl. 





STRUCTURAL STEEL— New York delivered price, beams and channels, 3 to 
15-in.; angles, 3 to 6-in., 3-in. thick; tees, 3-in. and larger; and plates, {-in. ‘thick 
and heavier; all $3.30 per 100 Ib. in lots up to 3,999 lb. 





COTTON WASTE—The following prices are in cents per lb., at warehouse: 


New York Cleveland Chicago 
WPRMED Ss sows cissic onda es ores 10.00@ 13.50 16.00 15.00 
NOOO oie 6 bid heidas casa Oats 9.00@13.00 12.00 12.00 





WIPING CLOTHS—Prices per pound in lots of about 600 Ib., for washed white 
wipers, as follows: 


oN RIBAS IDOI oy. 9ce.ced' 2.5) «25192 0-5) 4 5 <i. esl Sinan Sooseigloreianewiweceioroias $0. - 
DE ANCOR ESRI) So 65a dusn 6a cab eTancnang regen a eos stave giay s a56- 0 elerere igiaie 
RMR IR NNR NGG ET Tl OLEAN oc .6 001d. a9 oo Sola o arers Sid oss mn ee aire 38. 00 
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LINSEED OIL—These prices are for raw oil in barrels, f.o.b., in 1 to 4 bbl. lots: 
New York Cleveland Chicago 


OVENS a ca ace et ce ends wa alee $0. 142 $0.11 $0. 138 





WHITE AND RED LEAD—Per 100-lb. keg, base price, f.o.b., New — 


Dry n Oil 
1 CS sa A ge Ee ge rear Oe $13.75 iE 25 
‘isc 1 IL EE OPAL UA Per ee ee 13.75 13.75 





—- following quotations apply on fair-sized orders from ware- 
ouse: 

Tank rivets, 7s-in. diameter and smaller, list (Apr. 1927) less 60% in full 
packages, for immediate delivery from warehouse ia in New York and 
vicinity. 

Structural rivets, }-in., round head, per 100 Ib.: 


Ys ia] ae Re Ge SUA RR ASS 0t EC Nearer are ORT MRR yer $4. 50* 
Sn SRG ATS oe ose pegs nc Uc arm arr Rta rere ine ae pragma ran rae 4.00 
PUR MAIMMN EIRENE le ca as eee Coles ears CL NE OSES ROH RTE 3.10 


*Price is for full packages; broken package lots are $6.00 net, delivered. 





REFRACTORIES— Prices in car-loads, f.o.b. plant: 


Chrome brick, eastern shipping points............ per net ton $45.00 
Chrome cement, 40@50%, Cre203, in bulk........ per net ton 22@25 


Chrome cement, 40@50%, CreOsz, in sacks.. per net ton 26@ 29 
Magnesite brick, 9-in. straights. . per net ton 65.00 
Magnesite brick, 9-in. arches, wedges ‘and keys... per net ton 71.50 
Magnesite brick, soaps and splits a SS Sere per net ton 91.00 
Silica brick, Mt. Union, Pa..................... per M 43.00 
Clay brick, Ist quality, 9-in. shapes, Pennsylvania per M 43@ 46 
Clay brick, Ist quality, 9 in. shapes, Ohio........ per M 43@ 46 
Clay brick, Ist quality, 9 in. shapes, Kentucky.... per M 43@ 46 
Clay brick, Ist quality, 9 in. shapes, Maryland.. per M 43@ 46 
Clay brick, 2nd quality, 9 in. shapes, Pennsylvania per M 35@38 
Clay brick, 2nd quality, 9 in. shapes, Ohio.. é per M 35@ 38 
Clay brick, 2nd quality, 9 in. shapes, Kentucky. . per M 35@38 
Clay brick, 2nd quality, 9 in. shapes, Maryland. . per M 35@38 


Chrome ore crude, 40@50% per net ton 18.00@22.50 





BABBITT METAL—Delivered, New York, cents per lb.: 


Genuine, highest grade. . xe PO CC ck 
Commercial genuine, intermediate grade. MPS est od oreharhageren an Uae aia 48.00 
Assti-ihi1Gtion: Metal, GONGIAL BEE VIO. «6 666. 6 oc hea vain cacleinne enh cicee's 31.50 
To eANise GEE ORCRITa ee s Siooa, PEI ato irwremp teu ees 12.00 





COLD DRAWN STEEL—Shafting and screw stock, warehouse prices per 100 
lb., base, are as follows: 

New York Cleveland Chicago 
RHATIGN OT) ORRIN oc ee 5 ak a's eee wee coos $3.60 $3.65 $3.60 
OIC GPIBONAEON 5:56 0c caine Sard era ea as cca 4.10 4.15 4.10 





BOILER FITTINGS—F.o0.b. warehouse, Jersey City, N. J., discounts from list: 


Copper ferrules........ : ee = a Pe edited of ach Rae eee ig gE 70% 
Boiler flanges........ ee ne attnee et iste a atece nw Meee Tate oar a tote 65-5% 
RNAI RI AR PCETNOE pc g h go4h0 s fo.b a's Sa we Me Qistnnade Danie meg epee es B.0e 60% 
Bot Gh 1 2) oe a ae ee an me yearns Sei nrar ear tere nei es nee 20% 
PWa Se 2a hie 20 GS aac eee en eR DM te wre eerste carrera ae 45% 
Ng pee tars eT NOTING aio scaci: 82.8 6 dco. rc ora coe eeeras ola ela ovalaalaereee alameda 10% 





WROUGHT PIPE—The following basing discounts from list are for large mill 
lots at Pittsburgh mill: 
BUTT WELD 


Steel Iron 
Inches Black Galv. Inches Black Galv. 
WAS as Scie s:s 62% 50:% fand Peoccccce 31% 15% 
LAP WELD 
Peer eas cat 55% 431% Berra reer © 9% 
TS eons 9% 471% 2} to 34 28% 13% 
Fuate........: 56% «431% WAM cs, 30% 176; 
Pian. <<. 62's 54% 414% Uf OCS SES ay 16% 
fandtds..<... 53% 401% sh ul eae ae 26% 11% 
BUTT WELD, EXTRA STRONG, PLAIN ENDS 
Pte csc. CO 491% Lk See eee 34% 18% 
ya kk See 61% 50:% 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
Dee rays sual aasectas vier 53% 423% Birnwhin de uae 29% 13% 
DEAO Mec ccceecies 57% 461% POG. Bec cicees 34% 20% 
nO Ree 56% 451% DS ae 33% 19% 
Oe er 52% 394% EGU O cae aence xs 31% 17% 
Band Bs. 6 6660s 45% 323% Le 2 See 21% 8% 
es 8) 7 rare 44% 13% 








BOILER TUBES— Following are net prices per 100 ft. at New York warehouses 
en tubes manufactured according to specifications of the American Society of 
Mechanical Engineers: 


ize Lapweld Steel C. C. Iron Seamless Steel 

out $17.07 

bathe 19.20 

$38.00 17.92 
28.50 20. 48 
25.00 20.24 
28.25 23.00 
34.00 26.03 
42.50 27.04 
49.50 30.6 
52.75 33. 33 
67.00 40.11 





These prices are net, per 100 ft., based on stock lengths. If cut to special 
lengths, billing will be based on the entire stock lengths. 
In addition to the above, standard cutting — are as follows: 


2in. and smaller 5c. percut. |§ 3im......... 9c. per cut. 
2} and 2} in..... 6c. per cut. 3 > 4in... 10c. per cut. 





ELECTRICAL SUPPLIES 





ARMORED CABLE—Price per 1,000 ft.—5 per cent. 10 days. 


Two Cond. Three Cond. 
Two ce. 3g ae Lea Lea 
B. &S. Size M. Ft. : M. Ft. M. Ft. 
No. 14 solid.... 13% . (net) $40, 0 (net) ome. 00 $220.00 
No. 12 solid... . 00 275.00 
No. 10 solid.... 185: oD is 00 378. 00 325.00 
No. 8 stranded... 305.00 375.00 420.00 500.00 
No. 6 stranded... 440.00 530.00 SIeeeeCt=Ci(“(“‘“‘( ‘CR Rw 
From the above lists discounts are: Lead Covered 

Less than coil lots........ a See ee 0% 

Coils to 1,000 ft......... Eee eetaeeey 350%, 

Se a NO SE.. < 65s cs. PES Sco sseeceus see ee 38% 

5,000 ft. and over........ 67%................. 40% 





CONDUIT— Price per 1,v00 ft.; ELBOWS AND COUPLINGS, per 100 pieces, 
extra f.o.b. New York warehouse. Discount of 5 per cent. for payment in 10 
days. No delivery charges, regardless of quantity. 








Conduit-——. ———Elbows -——Couplings——. 

Size Black Galvanized Black Galvanized Black Galvanized 
In. Per M Per M Per C Per C Per C Per C 
1 $56.50 $61.34 $7.76 $8.83 $4.52 $4.92 
3 72.07 78.63 10.21 11. 63 6.46 7.03 
| 103.31 113.00 15.10 17.21 8, 39 9.13 
14 139.77 152.88 20.51 23.07 11.78 12.75 
1} 167.12 182.79 27.34 30.76 14.56 15.75 
2 224.85 245.94 50.13 56. 40 19.41 21.01 
2} 355.50 388.85 82.03 92.28 27.73 30.01 
3 464.88 508.50 218.74 246.10 41.59 45.01 
34 585. 30 637.74 483.04 543. 46 55.46 60.02 
“ 714.17 776.30 558.23 628.06 69.32 75.02 





CONDUIT BODIES AND FITTINGS— Black or galvanized. 
Less Than $10 List $100 List 
$10 List to $100 and Over 
ER sc Ska haw bee eee ee Kes 10% 20% 28% 
Less than standard package................... 5% 10% 20% 





CUT-OUTS—Following are net prices, each, in standard-package quantities: 
CUT-OUTS, PLUG, SOLID, NEUTRAL OR 2-FUSE 





SS at 2 reer ly LM en | enema ie | | 
D. 5 Ree eS . 16 oS yt ee are -3> 
BR MBs oan an kas SNS wees A 27 <i Jy | 1 | ae Aer ee eee 47 
OY 2S es ered 16 

CUT-OUTS, N. E. C. FUSE, SOLID, NEUTRAL OR 2-FUSE 
0-30 Amp. 31-60 Amp. 60-100 Amp. 
UO 4 | er ee ee $0.27 $0.70 $1.75 
ff 4) ® RR See ee . 40 1.00 2.30 
Sp oec cose ee eae kes 35 : | eee 
os ok ee ees ee . 67 |, se 
ED RPTES chbccu'anackbouseeubos 65 b =a 
as Ay Uk SR epee een 1.12 ),, Sie eee 
de EN Os DF 1S | ee enemas 75 2) Ei arses 





FLEXIBLE CORD — Price per 1,000 ft. in coils of 250 ft.: 


iG: DOING ORS oo. ok 6 vs sek Ss so 0eSba wade eee u sae Ses $21.50 
ais es was SINCERE coh SL Se oak oes «xin be bees 25.00 
a a ie NINN is og Sw gS wis wie wee ole WW eS 8a ace one 15.50 
Dae ents TORIES ah has bk code Baa weae same 22.00 
a ee arn NER 5 5h sn kc bios o's nbd SRE PR ERS BOX 17.00 
No. 16 cotton Canvasite cord. Pe ee ean een ian ee ie oa ie A 27.00 
No. 16 super service cord or similar (2 wire) in 1,000ft..... $70.80 *76.70 
No. 14super service cord or similar (2 wire) in 1,000 ft..... 106.20 *115.05 


*Less than 1,000 ft. 





NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE— 


250-Volt Std. Pkg. List 600-Volt Std. Pkg. List 
3-amp. to 30-amp., 100 $0.15 3-amp. to 30-amp., 100 $0. 30 
35-amp. to 60-amp., 100 30 35-amp. to 60-amp., 100 . 60 
6l-amp. to 100-amp., 50 “90 65-amp. to 100-amp., 50 1.50 
10l-amp. to 200-amp., 25 2.00 110-amp. to 200-amp., 25 2.50 
20l!-amp. to 400-amp., 25 3.60 225-amp. to 400-amp., 25 5.50 
40l-amp. to 600-amp., 10 5.50 450-amp. to 600-amp., 10 8.00 


Discount: Less than one-fifth standard package, 60%; one-fifth to standard 
package, 65%; standard package, 70%. 


434 








RENEWABLE FUSES—List price each: 





k 250-Volt 600-Volt Std. Pkg. Carton 
Sizes List-Price List-Price Quantity Quantity 

1 to 30-amp....... $0.50 $1.10 100 10 
35 to 60-amp....... 1.00 1.25 100 10 
65 to 100-amp....... 2.00 3.00 50 5 

110 to 200-amp ...... 4.00 5.00 25 5 
225 to 400-amp....... 7.50 11.00 25 1 
450 to 600-amp....... 11.00 16.00 10 I 
REFILLS— 

Ito 30-amp...... $0.03 ea. $0.05 100 100 
35to 60-amp ...... .05 ea. .06 100 100 
65 to 100-amp.. .... . 10 ea. . 10 50 50 
110 to 200-amp....... . 15 ea. o> 25 50 

225 to 400-amp oe . 30 ea. . 30 25 25 
450 to 600-amp. nee . 60 ea. . 60 10 10 
Discount Without Contract—Fuses: 
RIOR can owe tk wana ica Wawa ws Wessun es Net list 
SIU INEISII, ih Sn bus ik oo Aaa be ae eS 
RMON) MERU NI PRND MMINONIIS 66 ois ss 40's ww rece oS ete eyoere'a ie " 4% 
Discount Without Contract—Renewals 
RS ey ae ere yen ane aren Net list 
RT NURI ee ne rg ek slays Sikes cheats % 
PEN NTRS SERROIND 6 ooo soso os oS 6 as Sow oe Wwe baw sas 4% 
Discount With Contract—Fuses: 
SEMEN a aN co wh cra.4 os ee cinerea a wih Cae els 5% 
eI SMe og Lc sis Lg wip gia Biety pia gamete 20% 
Oe NPI IIE ooo 60-5. 914-4 ws aw Bow WH GrEIR es Ose 36% 
Discount With Contract—Renewals: 
ED EE So GG oh skis oe hohe ead Suan nt ee Net list 
Dt NN CRITI 65255 .6.6 0006 ss ap aaesosi ces oews as A 
Carton quantities may be combined to obtain maximum discounts. 
FUSE PLUGS, MICA CAP— 
0-30 ampere, standard package (500).... 0.0.2... .. cece wee c cece eee $2.80 
0-30 ampere, less than standard package...............ccceeeeeceees 3.10 





LAMPS—Below are present quotations in less than standard package quantities 
on Mazda standard, A type bulbs: 





———— 100— 130 Volt ————200—260 Volt. 
General Special 

Watts Type Price Each Watts Type Price Each 
15 Al7 $0.20 25 A 19 $0.25 
25 A 19 . 20 50 Ai2l oad 
40 A2l . 20 100 A 23 45 
50 A2l .20 soe RieAw le |) Rimes 
60 A 21 .20 Sas Set hee 
100 A 23 ae oe ee ee ee 


Standard pkg. quantities are subject to discount of 10% from list. Annual con- 
tracts ranging from $75 to $300,000 net, allow a discount of 15 to 40% from list. 





PLUGS, ATTACHMENT— 


Porcelain, separable, attachment plug............ccccccccccccccececs 
Composition, 2-piece, attachment plug 
a NLR NS ho aga co fom) 6 <a a ess 0 01S 8 8) es dle Soar ce 
Small size, 2-piece plug, composition...............cceececeecseceves 








RUBBER-COVERED COPPER WIRE—Per 1000 ft. f.o.b. New York: 


Solid Solid Stranded, Solid 

No. Single Braid Double Braid Double Braid Duplex 
| Serr sera $7.20 $9.90 $12.30 $20.50 
| rer ers 10.90 12.69 15.50 27.00 
ree rer eT 14.85 16.85 20. 40 36.15 
BS nas vakdenr aes 22.05 24.80 27.10 51.00 
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SOCKETS, BRASS SHELL—Price each, net: 


—t In. or Pendant Cap— ¢ In. Cap 
Key Keyless Pull Key Keyless Pull 





Standard package....... $0.12 $0.10 $0.16 $0.16} $0.14 $0.20 
Unbroken carton........ .14 ole .18 .18 . 16 an 
Broken carton.......... . 16 14 .20 .20 .18 . 24 





WIRING cogrnegy 

Friction tape, 3 in., in less than 100 Ip., 3c. per Ib.; 1n 100 Ib. lots, 29c. per lb. 
Rubber tape, } -. ‘ "in less tnan 100 Ib., 33c. per lb.; in 100 Ib. lots, 31c. per Ib. 
Wire solder, in less than 100 Ib., 33c. per Ib.; in 100 Ib. lots, 31c. per Ib. 
TN RETO: BOE ORINB< o55 655 0 6000s 05 So bee aes.veaeseewa sues s& $1. 10 doz. 





SNCagee Perec, KNIFE—Safety type, externally operated, 250 d.c. 


pare TYPE “C” FUSED BOTTOM 
Size, Double Pole, Three Pole, Four Pole 
Amp. Each Each ac’ 
30 $4.50 $6.00 $7.25 
60 7.50 8.25 10.50 
100 10.50 13.00 22.50 
200 16.00 20.00 36.00 
Discounts: 
ep fe) ee . 30 
29.00 60 O90 0 MISE VONUO. occ 0 50.0000 sce anges : 35 
oS oS eee 40% 


POWER-— September 10,1929 





